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I. INTRODUCTION 


The United States fisheries steamer ‘ Albatross’? was commissioned 
in October, 1911, by the Bureau of Fisheries, to make a biological 
survey of San Francisco Bay. The operations were directed by a 
board consisting of Dr. F. b. Sumner, naturalist, Professor C. A. 
Kofoid, of the University of California, and Commander б. П. Bur- 
rage, U.S.N., succeeded by  Lieutenant-Commauder Н. В. Soule, 
U.S.N. The field work began on January 30, 1912, and continued 
until April 7, 1913, when the last dredge haul was made. 

That portion of the results of this survey dealing with the physical 
conditions within San Francisco Bay has been published in a joint 
paper by Dr. F. B. Sumner, Dr. G. D. Louderbaek, Mr. W. L. Schmitt, 
and Mr. E. C. Johnston (1914). Discussions and detailed data are 
given regarding the temperature, salinity, depth of the water, and 
the character of the bottom for the various stations occupied by the 
** Albatross.” These data serve as the basis for ecological studies now 
being made of the different groups of marine organisms obtained 
during the survey. 

The faet that much of the literature dealing with the California 
deeapods is to be found only in older publieations, now out of print 
aud in a large measure inaccessible to the average student, and that 
the more recent and very exeellent works covering the region under 
discussion are either limited in circulation and consequently difficult 
to obtain or are very restricted in scope, prompted the expansion of 
this report upon the decapod Crustacea collected by the ‘‘Albatross’’ 
in the course of this survey of San Francisco Bay into a handbook of 
the marine deeapod Crustacea of California. 

In all 220 (+1, Sergestes sp. ?) valid species are known or 
reported from California waters. The vast majority belong to the 
so-called littoral, or continental shelf fauna; only thirty-six (+ 1 ?) 
are strictly deep sea, or abyssal forms, known only from depths exceed- 
ing 100 fathoms. The minimum depth from which the latter are 
known is indicated in all specific keys, thus distinguishing them from 
the forms with littoral records for which the California range limits 
are given. Eleven species appear to be new, not heretofore described : 
Gennadas pectinatus, Palaemonetes hiltoni, Spirontocaris lagunae, 
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Spirontocaris franciscana, Crago lomae, Pachycheles holosericus, Pet- 
rolisthes rathbunae, Paguristes ulreyi, Dardanus jordani, Pylopagurus 
holmesi, and Homola faxont. 

Тһе forty-seven species taken 1n the eourse of the biological survey 
of San Francisco Bay are, following the systematic treatment of each, 
more or less fully diseussed from the point of view of their distribution 
and habitat within the region covered by the survey. With the 
exception of five obtained only at shore stations, Upogebia pugettensis, 
Emerita analoga, Oedignathus inermis, Petrolisthes cinctipes, and 
Pachygrapsus crassipes, and three from miscellaneous collections, 
Acantholithodes hispidus, Randallia ornata, and Oregonia gracilis, 
these forty-seven species were taken at 183 (89%) of the 150 dredging 
stations, and 152 (50%) of the 305 hydrographie stations at which 
collecting apparatus was employed. These stations are distributed 
as follows: 


Regions of Number of stations at which Number of stations at which 
the bay collecting apparatus decapods were 
(for limitations was employed taken 
see p. 323) - A = ر سے‎ 7 
Dredging Hydrographic Dredging Hydrographic 

Upper 22 80 22 37 
Middle 73 109 66 43 
Lower 38 107 28 72 
Outside 17 9 17 

Eoo 150 305 133 152 


A summarized discussion of the distribution of the bay fauna 
together with a few remarks on the geographieal distribution of the 
California deeapods in general eoneludes this paper. "These remarks 
are confined to littoral records only, for aside from the faet that the 
deep sea fauna, as а rule, is more or less eosmopolitan in its distri- 
bution our knowledge of that occurring off California is too incom- 
plete at the present time te permit of more than a mere listing, which 
is included in appendix I. Beside this distributional list of all the 
California decapods, found in appendix I, there are two other appen- 
diees, whieh, however, deal only with the survev data. All extensions 
of range recorded are based on material contained in the eolleetions 
of the U. S. National Museum. After figures indicative of salinity the 
expression per mille (9/54) is to be understood. 

With the exeeption of those designated U.S.N.M., obtained through 
the courtesy of the U. S. National Museum, the line drawings, both 
copies of figures already published as well as the several original 
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drawings, are the work of my wife, Alvina S. Schmitt. The photo- 
graphs, from which all plates not otherwise eredited were made, are 
the work of Mr. John Howard Paine. 

Although no bibliography in the striet sense has been attempted, 
the literature listed includes not only works cited in the text, but 
also a number of useful papers collaterally consulted. In the con- 
densed synonymy under each species, in addition to the citation of 
the original deseription, reference is made to all authors from whose 
works plates, figures, or extraets have been taken, and, wherever 
possible, to the three most recent and comprehensive works on Cali- 
fornia Crustacea, a very able paper by Weymouth (1910) on the crabs 
of Monterey Bay, and those landmarks, as it were, of California 
earcinology by Holmes (1900) and Rathbun (1904a). 

From Weymouth I have taken many valuable color notes, several 
figures, and the greater part of his keys to the adult and juvenile 
specimens of the genus Cancer and the genera of the family Inachidae. 

To the works of Holmes and Rathbun, however, my greatest debt 
of gratitude is due, for it is largely from them, as the reader will 
readily see, that the present paper has been compiled. Тһе very 
comprehensive descriptions of Holmes have been freely drawn upon 
for many of the specific characterizations, as well as for the con- 
struction of several otherwise impossible keys for species I have not 
seen or was unable to examine. His excellent illustrations, for the 
greater part, have been reproduced. 

In form and systematic arrangement I follow Miss Rathbun in 
the main, and from her monograph (19040) the keys and characters 
for the species of Pasiphaea, Pandalus, Spirontocaris, Crago, and 
Callianassa have been taken practically intact. Her classificatory keys 
published in the American Naturalist (1900) were found very useful, 
especially in connection with the genera of the Inachidae and the 
Xanthidae. From her recent monograph on the Grapsoid Crabs of 
America (1918) considerable material relating to the family Pinno- 
theridae has been taken and a number of plates have been reproduced 
(plates 40 to 50 of the present paper). 

Furthermore, to Miss Rathbun personally I owe much for numer- 
ous helpful and valuable suggestions, and for the use of certain of 
her manuscript notes, particularly those dealing with the genera 
Randallia and Ріппіха. 

Acknowledgments are also due to Aleock, Bouvier, Borradaile, 
Calman, Ortmann, Smith and Weldon, from whose treatises the 
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elassifieation of the higher groups of erustaeea has been drawn; to 
Dr. Paul Bartsch, Dr. J. E. Benediet and Mr. Austin Н, Clark of the 
U. S. National Museum; to Dr. F. B. Sumner of the Scripps Institu- 
tion, naturalist of the ** Albatross" during the period eovered by the 
survey; to Dr. C. A. Kofoid of the University of California, under 
whose supervision this report took its imeeption, and Dr. S. J. Holmes 
of the same institution, under whose direetion it has been eompleted, 
as well as to the Bureau of Fisheries and the U. S. National Museum 
for faeilities so freely furnished in the way of study eolleetions and 
literature. 

The author realizes that this paper leaves much to be desired, but 
hopes that more thorough colleeting and more intensive study will be 
encouraged thereby which will lead to a fuller knowledge of the 
Paeifie Coast representatives of these interesting, and in many eases 
eeonomieally important forms. 


Transmitted April, 1916. 


1921] Schmitt: The Marine Decapod Crustacea of California 5 


IL EXPLANATION OF TERMS AND MEASUREMENTS 


The Decapoda аге that order of Crustacea in which the carapace 
fuses dorsally with all the thoracic somites and in which the three 
anterior pairs of thoracie appendages are turned forward to aet as 
maxillipeds, or foot-jaws. Their gills are contained within a special 
branehial ehamber on each side of the thorax but underneath the сата- 
paee. 

The order Decapoda includes the forms commonly known as crabs, 
shrimps, prawns, erayfish, lobsters, and hermit erabs. 

The typical deeapod crustacean is divided into three major body 
regions, head, thorax and abdomen, the first two of which are coalesced, 
and are dorsally eovered by a common, unjointed, eephalo-thoracic 
shield, the earapaee. ТурісаПу there are nineteen pairs of append- 
ages, a pair to cach of the nineteen true somites into which the body 
is divided, grouped as follows: 

I. The Head, eomposed of five indistinguishably fused somites, cov- 
ered by the anterior portion of the carapace, and carrying 
the first five pairs of appendages: 

1. The first pair of appendages are the antennules, or first 
antennae as they are sometimes known. 

2. The sceond pair of appendages are the antennae. 

3. The third, the mandibles, or jaws proper. 

4 and 5. The fourth and fifth pairs are the first and second 
pairs of maxillae, or aeeessory jaws. 

In view of their development the eyes have not been eon- 

sidered true appendages here. Whether they are or not is a 

much mooted question (ef. Calman, 1909, p. 9). 

IL The Thorar, composed of eight somites which are dorsally fused 
with and also covered by the carapace, and which earry the 
next eight pairs of appendages: 

6, 7 and 8. The first three pairs of thoracic appendages are the 
first, the second, and the third, or outer, external, pair 
of maxillipeds, foot-jaws. 

9. Тіс fourth pair of thoracie appendages is the first of the 
five pairs of legs from which this order of the Crustacea 
derives its name. The legs of this first pair are usually 
chelate, though they may be cither subchelate or simple, 
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both or one only. When ehelate or subchelate they are 
known as ehelipeds. In the Brachyura, or true erabs, 
they are always chelate. When simple they are more 
properly ealled ambulatory legs. 
10, 11, 12 and 13. "The next four pairs of thoracie appendages 
are the second, third, fourth, aud fifth pairs of legs. 
They may be either simple, chelate or subchelate, all or 
in part only. Although usually spoken of as the first, 
second, third and fourth pairs of ambulatory legs (ex- 
eept when the first legs, no. 9 above, are simple and 
ineluded in the total number of ambulatory legs), 
strietly speaking only the simple pairs are ambulatory 
in the true sense of the word. 1n the Braehyura these 
four pairs of appendages are frequently designated 
simply as the first, seeond, third or fourth pairs of legs, 
in eontradistinetion to the ehelipeds (no. 9, above). 
This nomenclature, however, has not been adopted in the 
eharaeterizations of the speeies listed in this paper. 
АП mention of gills and branehial formulae has been 
purposely omitted as they are more or less diffieult for the 
beginner or average student; only for the specialist have they 
peeuliar interest. 

ІП. The Abdomen, composed of six true somites, or segments, and a 
terminal joint, or segment, the telson, a flattened usually 
pointed tail-pieee whieh never bears appendages and is not 
eonsidered a true somite. 

14, 15, 16, 17, and 18. The first five pairs of abdominal appen- 


2$ 


dages are the pleopods, or ‘‘swimmerets,’’ as they are 
sometimes ealled. The first one or two pairs in the males 
of some.forms are variously modified to serve as acces- 
sory sexual organs; one or more, or all of the pleopods 
may be redueed, rudimentary, or wantiug. 

19. The last pair of abdominal appendages are the uropods 
and when present they eonstitute together with the tel- 


son the so-ealled ''tail-fan."' 


The following seven diagrammatie figures give a graphie exposition 
of the parts, appendages, and body regions of typieal deeapod erus- 
taeeans : 
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Lateral view of a macruran (shrimp-like) decapod (in part after 
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Tergum 


process 


Fig. 9. Cross-section of a typical somite Fig. 3. Typical macruran mandible. 
(adapted from Calman). 


propodite 
dactylopodite 
corpopodiTe 


mero podiTe 
endopodite 
ischiopodife 
exopodile 
protopodite basipodite 


Сохороапте 
Fig. 4. Typical third maxilliped of а maeruran deeapod (adapted from Calman). 


dactylopodite 
propodite } palp of тохі реді 
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Fig. 5. Туріелі third maxilliped of a braehyuran (erab-like) deeapod (adapted 
from Brooks). 


Cervical groove Branch = cardiac groove 


Fig. 6. Dorsal view showing regions on a brachyuran carapace (adapted 
from Pearson). 
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Fig. 7. Ventral view of anterior part of body of a brachyuran decapod. The 
roof of the bueeal cavity is known as the endostome or palate. 


Measurements.—Length is always measured on the median line 
from the anterior to the posterior margin. The length of the rostrum 
is measured from the line eonneeting, in shrimps, the posterior, and 
in erabs the upper margins of the orbits. ‘‘The length of segments 
is measured on the upper or anterior margin. The length of the 
whole eheliped or leg is measured on the lower margin from the 
artieulation of the соха with the sternum to the tip of the daetylus. 
The length of the immovable finger is measured from the tip to the 
extremity of the sinus between the fingers." (Rathbun, 1918, p. 8.) 

Width of carapace, and of segments of the ehelipeds and legs is 
measured at the widest part. ‘‘The fronto-orbital width is measured 
from the outer angle of one orbit to the outer angle of the other.’’ 
In crabs ‘Ше width of the rostrum is measured at its posterior end.’’ 
(Op. cit., p. 8.) 
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III. SYSTEMATIC DISCUSSION OF THE CALIFORNIA 
REPRESENTATIVES OF ТПЕ ORDER DECAPODA 
KEY TO THE SUBORDERS OF THE DECAPODA 


I. Body almost always laterally compressed (macrurous, shrimp-like). First 
abdominal segment not much smaller than the rest. First antennae usnally 
having a seale at base; second antennae with seale generally large and 
lamellar. Legs usually slender except sometimes a stout chelate limb or 
pair, which may be апу one of the first three pairs, with basipodite and 
ischiopodite never coalesced, and only one fixed point in the carpo-propodal 
articulation. Male genital apertures in the articular membrane between the 
eoxopodites of the last (fifth) pair of legs, and the body; female genital 
apertures on the coxopodites of the third pair of legs, (except in one genus, 
Leucifer, not represented in California fauna; the sex of ovigerous females 
is self-evident), Pleopods always present in fnll number, well developed, 
and used for swimming. 

Natantia, p. 18. 


II. Body not well compressed, usually depressed (anomurous, hermit-crab-like, or 
brachyurous, erab-like, rarely macrurous, shrimp-like). First abdominal 
segment distinctly smaller than the rest. First antennae without a scale; 
second antennae, scale generally small or absent. Legs strong, first pair 
usually stouter than their fellows, others never so, basipodite and ischio- 
podite almost always coalesced in the first pair and generally іп the others; 
two fixed points in the carpo-propodal artieulation. Male genital apertures 
on the coxopodites of the last (fifth) pair of legs or on the sternum of the 
corresponding somite; female genital apertures on the coxopodites of the 
third pair of legs or on the sternum of the corresponding somite (the sex 
of ovigerous females is self-evident).  Pleopods often reduced or absent, 
rarely used for swimming. 

Reptantia, p. 104. 


SUBORDER NATANTIA 


KEY TO THE TRIBES OF THE NATANTIA 


I. Pleura of seeond abdominal segment overlap those of first; abdomen generally 
with sharp bend. Third legs not chelate. 
Carides, p. 26. 


II. Pleura of first abdominal segment not overlapped by those of second; abdomen 
without sharp bend. Third legs chelate. 

A. Legs of third pair not stouter than those of first two pairs. 
Pencides, qus LO 
В. One or both legs of third pair longer and much stouter than those of first 
two pairs. (Хо representatives of this group found in the region cov- 

ered by this paper.) 

Stenopides. 
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Tribe PENEIDES 
KEY то THE CALIFORNIA FAMILIES OF THE PENEIDES 


І. Last two pairs of legs well developed. с 
Peneidae, p. 20. 


II. Last one or two pairs of legs reduced in size, rudimentary or wanting. 
Sergestidae, p. 19. 


Family SERGESTIDAE 


Rostrum very small or wanting. Antennules with two flagella, one long and 
one short, rudimentary one which in the male is frequently furnished with a small 
tertiary braneh. Mandibles with eutting edge smooth, and palp of two segments. 
First pair of legs simple, second and third pairs minutely ehelate, legs increasing 
in length from first to third pairs; fourth and fifth pairs simple, reduced in size 
and number of segments. 


Genus Sergestes Milne Edwards 


Body long and slender, integument membranaceous. Rostrum very ,short. 
Antennules without a scale on inner edge; of the two antennular flagella, one is 
very long aud the other very short, the short one in the male bifureating to form 
а prehensile apparatus. Mandibular palp long, thin, and narrowly foliaceous. No 
exopodites on any of the thoracie appendages except the first maxillipeds. 


Key TO THE CALIFORNIA SPECIES OF SERGESTES 


I. Rostrum spiniform. Cornea larger than eye-stalk. (Known ошу from 145+ 


fathoms. 
homs.) similis, p. 19. 


II. Rostrum lobiform. Cornea no larger than eye-stalk. (Known only from 417 


fathoms. 
: ) SDs UNG, We OO 


Sergestes similis Hansen 
Plate 12, figure 7 
Sergestes atlanticus Bate, ‘‘Challenger’’ Rept. Zool, 24, Macrura, p. 389, 
1888 (part: specimen from station 282). 


Sergestes similis Hansen, Proc. Zool. Soe. London, p. 60, pl. 11, figs. 6a—-6d, 


1903. 
Sergestes atlanticus Rathbun, Н. A. E., 10, 145, 1904 (part: only specimens 
taken by the ‘‘Albatross’’), not 8. atlantieus Milne Edwards. 


==@ 7 


Fig. 8. Sergestes similis, a, dorsal view of anterior end, X 5; b, lateral view 
of rostrum, X 12 (after Hansen). 
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Characters.—Rostrum nearly oblong-triangular, with a distinct upward trend, 
tip aeute, Anterior margin of сатарасе below the rostrum strongly eonvex and 
protruding; supraoeular aud hepatie spines well developed; gastro-hepatie groove 
distinct. Corneae large, broader than deep, scarcely as long as broad. First joint 
of antennular peduncle eonsiderably longer than the third, outer margin as long 
as the same margin of the two distal joints together; second joint rather slender 
and scarcely longer than the slender third joint. Antenna! scale moderately broad 
at the end, with spine projecting beyond the terminal margin. Third maxillipeds 
scarcely longer than the third legs. Sixth segment of abdomen twice as long as 
deep; about as long as, or slightly longer than fourth and fifth together. 

Dimensions.—Type: length 54 mm.; of largest specimen measured by Miss 
Rathbun 52 mm.; average about 40 mm. 

Туре Locality—Off Japan, 345 fathoms (''Challenger'' station 232, lat. 35° 
ТІЛІ? Nong ПБ el^ ЕУ 

Distribution—Also taken by the ''Albatross'' from off Destruction Island, 
Washington, to the Gulf of California, northwest of Tiburon Island, 145 to 2228 
fathoms. Тһе depth for one station (4468) in Monterey Bay is recorded as 
51-309-32 fathoms. 


Sergestes sp. indet. 
Sergestes sp. indet., Rathbun, H. A. E., 10, 146, 1904. 


“© А single mutilated female Sergestes, without maxillipeds or trunk-legs, was 
dredged by the * Albatross’ in 417 fathoms off San Diego, California, station 2928. 
It resembles S. mollis Smith [Rept. U. S. Commissioner Fisheries for 1882, pp. 
419-421]. Body stout; length about 38 mm. The rostrum and anterior outline 
are as in that species. There is a minute hepatie spine. А strong ridge runs 
from the anterior margin at the outer edge of the eye-stalk backward to the 
posterior margin; the front part of the ridge is higher up than in S. mollis; at its 
middle the ridge gives off a weaker branch directed obliquely downward and 
backward, and then backward to the posterior margin. Gastro-cardiae groove 
deep; cervical groove present. Eyes a little shorter than in S. mollis, reaching 
24 the length of the first antennular segment; cornea brown. Antennular peduncle 
rather stout, first joint the lougest, 124 times the second joint; second and third 
subequal; notch in outer side of first segment very slight. Antennal scales broken 
off. Abdomen as in S. mollis. Telson broken off. No hairs visible on outer 
margin of outer uropod."' (Rathbun.) 


Family PENEIDAE 


Rostrum usually well developed, sometimes short and elevated, laterally com- 
pressed, often toothed,  Antennules with two flagella; basal joint of peduncle 
dorsally concave for the eye, and strengthened at the base, on outer side, by a 
spine-like seale. Mandibles with incisor process, and palp of one or two segments. 
First three pairs of legs similar, chelate, and slender, increasing in-length from 
before backward; remaining two pairs well developed, simple. 


KEY To THE CALIFORNIA GENERA OF THE PENEIDAE 


I, Rostrum toothed above and below. Inner border of first segment of antennular 
peduncle with a twisted setose scale. (Not known north of San Francisco 


Bay. 
2 Penens, р. 2l. 
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lI. Rostrum if armed, toothed above only. Setose scale on inner border of first 
segment of antennular peduncle wanting or quite rudimentary, 

A, Endopodites of second maxillipeds of the usual subpediform shape. (Known 
only from 331-- fathoms.) ы 

Benthesicymus, p. 22. 

B. Endopodites of second maxillipeds with merus thin, broad, and eompressed, 

expanded into a thin, oval leaf-like process, or lamina, completely con- 

cealing the next three joints when flexed. (Known only from 266 + 


fathoms.) 
Gennadas, p. 23. 


Genus Peneus Weber 


Rostrum well developed, toothed above and below. Outer edge of basal joint 
of antennular pedunele produced anteriorly into a spine; inner edge, proximally, 
with a eonspieuous, twisted, setose scale; antennular flagella shorter than the eara- 
pace. Mandibular palp large and broadly foliaceous, two jointed, second joint 
vastly larger than the first. Exopodites on all or all but the last pair of legs. 


Peneus brevirostris Kingsley 


Peneus brevirostris Kingsley, Proe. Acad. Nat. Sci. Phila., 30, 98, 1878. 

Penaeus californiensis Holmes, Оссав. Papers Calif. Acad. Sci., 7, 218, pl. 4, 
figs. 64-69, 1900. . 

Penaeus brevirostris Rathbun, Proe. Wash. Acad. Sei, 4, 287, 1902; 
H. A. E., 10, 146, 1904. 


iU 


Fig. 9. Peneus brevirostris; a, hand and earpus of first pair of legs; 0, hand 
and carpus of second pair; c, hand and carpus of third pair; d, lateral view of 
earapaee; e, lateral view of abdomen (after Holmes). 


€ 


bo 
bo 


University of California Publications in Zoology [Vor.28 


Characters.—Rostrum exeeeding eyes, but falling short of antennular peduncle; 
above ciliate and armed with nine to ten teeth, below with two small teeth near 
depressed tip; rostrum continned backward as a earina nearly to posterior margin 
of carapace and sulcate posterior to last tooth. Carapace with suleus parallel to 
and ou each side of dorsal earina, eontinued forward from posterior extremity of 
dorsal earina onto lateral ridges of rostrum; outer margins of sulei more promi- 
nent near last rostral tooth and distinctly flared outward.  Telson aeute, deeply 
suleate above, and devoid of lateral spines or spinules; greatly exceeded by the 
uropods. 

Dimensions.—Length 49 mm., carapace 10 mm., rostrum 5 mm. (Kingsley). 
Of specimen examined by Holmes, length from tip of rostrum to tip of telson 
182 mm.; carapace, including rostrum, 41 mm.; rostrum 24 mm. 

Type Locality—Estero at Realijo, west coast Nicaragua (salt water). 

Distribution —San Francisco Bay, California to Panama; Galapagos Islands. 
To a depth of 5115 fathoms (Rathbun). 


Genus Benthesicymus Bate 


Rostrum short, elevated, compressed; if armed, toothed above only, Outer 
edge of basal joint of antennular peduncle armed with one or two spines; no 
scale on inner edge; antennular flagella longer than the carapace. Mandibular 
palp foliaceous, two-jointed, second joint narrower and shorter than the first. 
Exopodites of second maxilipeds much longer than endopodites; endopodites 
subpediform with last three joints more or less flexed on the merus. Exopodites 
on all the legs deereasing in size posteriorly until they become rudimentary on 
the last pair of legs. 


KEY TO THE CALIFORNIA SPECIES OF BENTHESICYMUS 


I. Median carina of fifth and sixth abdominal segments terminating posteriorly 
in a small aeute tooth. А 
tanneri, p. 33. 
Il. Fifth and sixth abdominal segments devoid of teeth; posterior margin of sixth 
segment raised to form a peculiar transverse ridge. 


quique p. SS 
Benthesicymus altus Bate 
Plate 11, figure 2 


Denthesicymus altus Bate, Aun. Mag. Nat. Hist., (5), 8, 191, 1881; **Chal- 
lenger’’ Rept., Zool, 24, Macrura, p. 336, pl. 58, fig. 1, 1888; Faxon, 
Mem. Mus. Comp. Zool, 18, 203, 1895. 


Characters.—Rostrum short, compressed, apex styliform, crest thin and armed 
with two teeth, continued back as a carina as far as the cervical groove, posterior 
to which the dorsal surfaee is smooth and rounded; last three abdominal segments 
much compressed, the fourth but slightly carinated, more so on the posterior half 
than anteriorly, the sixth segment with a small but decided carina, whieh fades 
out before it reaches the transversely elevated posterior margin. 

Dimensions.—Type, female: length 120 mm. 

Type Loeality.—Between Australia and New Guinea, 1400 fathoms (‘‘Chal- 
lenger’’ station 184). > 

Distribution.—South Pacific; Philippines; Japan; South Atlantic, off Tristan 
da Cunha; 500 to 1900 fathoms (Bate). Gulf of Panama; west coast of Central 
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America; Galapagos Islands; 1360 to 2232 fathoms (Faxon). Off San Nicolas 
Island, California; 1350 to 2182 fathoms (<< Albatross’’ station 4390). 

Remarks.—In Bate’s figure of this species there appears to be a small spine 
on the side of the earapaee although none is mentioned in his deseription. In the 
<< Albatross'" specimens there is no spine at this place (Faxon). 


Benthesicymus tanneri Faxon 


Benthesicymus tanneri Faxon, Bull. Mus. Comp. Zool., 24, 215, 1893; Mem. 
Mus. Comp. Zool., 18, 205, pl. H, 1895; Rathbun, H. A. E., 10, 147, 1904. 


Fig. 10. Benthesieymus tanneri, d, lateral view of carapace, X % (after 
Faxon). 


Charaeters.—Rostrum short, acute, laterally compressed, raised above the orbit 
into a erest, whieh is armed with two slender, aeute teeth; rostral erest eontinued 
backward as a sharp keel on the median line of the carapace, as far as the cervical 
groove, behind which it is obsolescent. First three abdominal segments of the 
abdomen are thick, rounded, and devoid of dorsal carina, or tooth; the fourth 
faintly carinate but not toothed; the fifth and sixth distinctly carinate and armed 
with a small, acute posterior tooth; ielson short, eonvex above, and armed with 
three pairs of lateral spinules. 

Dimensions.—Type: length 112 nun.; length of carapace 44.5 mm.; of rostrum 
8 mm. 

Color.—When alive deep red, with a large pateh of bright blue on the baek 
of the seeond, third, and fourth abdominal segments; eyes black (Faxon). 

Type Locality—Gulf of California, 905 fathoms (‘‘ Albatross’’ station 3436). 

Distribution —From off San Diego, California, to Ecuador; Galapagos Islands; 
331 to 1322 fathoms (Rathbun). 

Remarks.—This species is very similar to B. altus, and regarding it Faxon 
says: ‘In this species the carina on the fifth and sixth abdominal segments 
terminates posteriorly in a small aeute tooth, whereas in the preceding species, 
B. altus, these segments are destitute of teeth, the posterior margin of the sixth 
rising to form a peculiar transverse ridge.’ 


Genus Gennadas Bate 


Very similar to Benthesicymus. Exopodites of second maxillipeds only about 
as long as endopodites, whieh have a thin, broad, expanded oval merus, beneath 
whieh the three terminal joints are concealed when flexed. 


KEY то THE CALIFORNIA SPECIES OF GENNADAS 


I. Rostrum armed with a single tooth; dorsal carina distinet nearly to posterior 
margin of carapace. : 

2 p borealis, p. 24. 

II. Rostrum armed with two slender, aente teeth; dorsal carina fading out before 


reaching cervical groove. , 8 
S 2 peetinatus, p. 25. 
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Gennadus borealis Rathbun 


Gennadus borealis Rathbun, Proc. U. S. Nat. Mus., 24, 887, 1902; H. A. E., 
10, 147, figs. 88 and 89, 1904. 


wp DE 


с а 


Fig. 11. Gennadas borealis; a, lateral view of сатарасе, 9, X 2; b, thelyeum, 
X 5; с, petasma, X 5; d, foot of first pair, d, X 3 (Rathbun, U. S. N. M.). 


Characters.—Rostrum reaching at least half way along the eye-stalk, some- 
times to the cornea, armed with a single tooth; earina very distinct nearly to the 
posterior margin of the carapace, but sharpest in front of the cervical groove; 
a sharp marginal spine at the angle of the autero-lateral sinus. Eyes light brown, 
globular, having a speck of black pigment near their base on the outer margin 
of the stalk; tuberele large and acute. Antennal seale extends beyond the anten- 
nular peduncle by about the length of the last segment of the peduncle. Chelae 
of first pair of feet narrow and elongate, as in the sueceeding pairs. 

"TThelyeum? consisting of a horizontal, convex, subtriangular plate, or tubercle, 
plaeed between the third pair of legs, followed by two transverse plates between 
the fourth and fifth pairs. "The anterior of these two plates is subquadrilateral, 
narrowest in front; the posterior plate is somewhat fan-shaped, narrow behind, 
its anterior margin ronnding and with a blunt median point. Тһе andrieum or 
petasma? consists of a pair of small leaves not in contact, each of whieh is 
attached at its proximal end; at extremities of distal margin are two lobes or 
teeth, the outer of whieh is eurved; the inner portion is partially folded to form 
an irregular longitudinal plate. 

Exopodites of first abdominal appendages not so long as the earapace; between 
the bases of these appendages is a sharp spine, equally developed in both sexes. 

Sixth abdominal somite earinate, more than twice as long as fifth; telson with 
а small lateral spine at its posterior fourth, two spines at tip. 

Dimensions.—Type, male: length of carapace and rostrum 13.6 mm., of 
abdomen on middle line 29 mm.; female: length of carapace and rostrum 18 mm., 
of abdomen on middle line 37 mm. 

Type Locality.—Off Copper Island, Kamchatka, 1567 fathoms ('f*Albatross'" 
station 3783). 

Distribution.—Also taken by the ‘‘Albatross’’ from north of Rat Islands, 
Aleutians, to off South Coronado Island, Lower California, 266 to 2182 fathoms. 
| Remarks.—Very near G. parvus Bate, but differs in the longer rostrum, the 
presence of a lateral spine on the telson, the greater length of the antennal scale, 
the elongated chelae of the first pair of feet, and the different form of the 
thelyeum and andriemn or petasma (Rathbun). 


1 Ап accessory reproductive structure on the ventral surface of the cephalo- 
thorax peeuliar to the female. 

2A membranous accessory reproductive structure attached to the first pair of 
pleopods of the male. 
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Gennadas pectinatus, sp. nov. 


Plate 11, figure 1 


Fig. 12. Gennadas pectinatus; thelyeum. 


Description.—Rostrum slightly ascending, with a styliform apex, and armed 
above with two slender teeth, of which the posterior is situated just above the 
posterior margin of the orbit and the anterior just behind the middle of the 
rostrum; the rostrum exceeds the eyes by one-half the length of that portion lying 
anterior to the anterior dorsal spine; dorsal earina continued backward as far as 
the cervical groove, behind which the dorsal surface of the carapace is smooth and 
rounded; at the antero-lateral sinus is a sharp marginal spine. Eyes apparently 
devoid of pigment; tuberele on inner angle of somewhat flattened eyestalk, small 
and blunt. Spine of antennal seale falls short of the extremity of the blade by 
nearly the width of the blade at the end of the spine; antennular peduncle 
reaching a little beyond middle of antennal scale. Endopodites of external or 
third maxillipeds broken off. Palm and fingers of first pair of chelipeds subequal 
in length; of the seeond pair the palm is abont four-fifths the length of the 
fingers. 

Thelyeum as figured (fig. 12), а hastate, medially earinated plate between the 
bases of the fourth pair of legs, a eurved spine between the third pair, and a more 
or less reetangular pubeseent area between the last pair of legs. 

Exopodites of first abdominal appendages as long as distance from tip of 
rostrum to posterior margin of first abdominal segment, including carapace; 
between the bases of these appendages there is a thickened triangular plate with 
a blunt, forwardly-directed apex. Fifth and sixth abdominal segments earinated, 
earina of fifth ending in a small, sharp spine, which projects beyond the posterior 
margin of the segment. Sixth segment more than twice as long as the fifth, with 
posterior end partly broken away; it may have ended in a spine like the fifth. 
There is a small spine at the postero-ventral angle of the sixth segment, aud a 
large one at the postero-dorsal angle of the epimeron of the fifth. Fourth abdom- 
inal segment armed on the posterior margin with a peculiar eomb-like strueture, 
a series of peetinations beginning with a few denticles just above the epimeron, 
whieh inerease in size and become spine-like toward the median line, forming there 
quite conspicuous teeth which in the type specimen are as much as one and one-half 
millimeters long. Outer blade of uropods exceeding the inner by about one-third 
of their length; telson with four pairs of lateral spines, tip broken. 

Dimensions.—Type, female: length of earapaee and rostrum 41 mm., of abdo- 
men to extremity of broken telson 74 mm. 

Type Locality.—Known only from a single female specimen (Cat. No. 53329, 
U.S.N.M.), dredged by the ‘‘Albatross’’ in 1350 to 2182 fathoms, off Santa 
Catalina Island, California (station 4390). 

Remarks.—This species differs, so far as I am aware, from all known species 
of Gennadas in the peculiar armature of the posterior margin of the fourth 
abdominal segment. 
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Tribe CARIDES 
KEY TO THE CALIFORNIA FAMILIES OF THE CARIDES 


I. Exopodites on all legs; first two pairs chelate; second wrists undivided. 
A. Exopodites of seeond maxillipeds rudimentary or wanting. Rostrum 
short or wanting, often represented by a postfrontal tooth or spine. 
Pasiphaeidae, p. 27. 
B. Exopodites of secoud maxillipeds large. Rostrum moderately or well 
developed. 
Oplophoridae, p. 32. 


II. No exopodites on legs. 


A. One or both legs of first pair simple; legs of secoud pair unequal, second 
wrists subdivided (multiartieulate). 

1. Only one leg of first pair simple, the other chelate. Rostrum not 
toothed exeept at apex, whieh is obseurely bifid. (Not known 
north of San Diego.) 

Lysmatidae, p. 80. 


2. Both legs of first pair simple; first two pairs slender. Rostrum large 
and toothed. 
Pandalidae, p. 40. 


B. Both legs of first pair chelate or subchelate. 

1. First pair of iegs subehelate; second wrists undivided. Rostrum 
small, or wanting; occasionally a somewhat elongate snberect 
spine. 

Cragonidae, p. 81. 


9, First pair of legs chelate; second wrists either subdivided or undi- 
vided. 
a. Second wrists undivided. 
i. First antennae with two flagella, one usually cleft a little dis- 
tanee from the tip. (Not known north of Santa Cruz 
Island.) 
Pontoniidae, p. 37. 


ii. First antennae with three flagella, owing to cleavage of one 
almost, or quite to the base. (Not known north of San 
Pedro.) 

Palaemonidae, p. 34. 


b. Second wrists subdivided (multiarticulate). 
i. Eyes covered by carapace. First legs much stronger than the 
rest; second wrists divided into five segments. Rostrum 
small or wanting. 


Crangonidae, p. 73. 


ii. Eyes not covered by carapace, free. First legs not much 
stronger than the rest; second wrists divided into three, 
seven, or many segments. Rostrum generally prominent. 

a. Second pair of legs equal or subequal; wrists divided into 
three, seven, or about thirty-two segments. Rostrum 
toothed; rarely redneed in size. 

Ilippolytidae, p. 47. 
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b. Second pair of legs unequal, wrist of longer leg about 
twiee length of shorter one, wrists multiartieulate. Ros- 
trum not toothed, except at apex, which is obscurely 
bifid. (Not known north of San Diego.) 

Lysmatidae, p. 80. 


Family PASIPHAEIDAE 


Rostrum short or wanting, often represented by a postfrontal (gastric) tooth 
or spine. Mandibles lacking molar process, consisting of ineisor process alone, 
with or without palp of one or two segments. Exopodites present on all thoracic 
legs and on third or external maxillipeds, rudimentary or wanting on second max- 
illipeds but often constituting the chief part of the first maxillipeds. First two 
pairs of legs similar, ending in elongate chelae with long, slender fingers, and 
stouter than the remaining three pairs, which are undersized and imperfectly 
formed. 


KEY TO THE CALIFORNIA GENERA OF THE PASIPHAEIDAE 


I. Rostrum wanting, represented by a postfrontal (gastrie) tooth or spine. 

Pasiphaea, p. 21. 

II. А short, normally formed rostrum present. Й 
Parapasiphae, p. 31. 


Genus Pasiphaea Savigny 


Body strongly compressed. Rostrum wanting, represented by a postfrontal 
gastric spine or tooth. Frontal margin of carapace with orbits but slightly 
excavate and imperfectly defined. Mandibles without a palp. 


KEY TO THE CALIFORNIA SPECIES OF PASIPHAEA 


I. Carapace carinated throughout its length. 
A. Telson trnneate, not forked or notched. (Known only from 250 + 
fathoms.) 
magna, p. 28. 
B. Telson forked or notched. 
1. Branchiostegal spine over the angle of the anterolateral sinus. 
pacifica, p. 29. 
9. Branchiostegal spine farther forward, near or on anterior margin. 
a. Telson longer than sixth segment. (Known only from 250 + 
fathoms.) 
emarginata, p. 30. 
b. Telson shorter than sixth segment. (Known only from 750 + 
fathoms.) 
corteziana, p. 30. 


II. Carapace not carinated in its posterior half. (Known only from 950 + 
fathoms. ) 
affinis, p. 31. 
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Pasiphaea magna Faxon? 


Pasiphaea magna Faxon, Bull, Mus. Comp. Zool., 24, 209, 1893; Mem. Mus. 
Comp. Zool., 18, 176, pl. 45, figs. 2-20, 1895. 
Pasiphuea magna? Rathbun, Н. A. E., 10, 19, fig. 1, 1904. 
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Fig. 18. Pasiphaea magna, a, lateral view of carapace, X 44 (after Faxon); 
b, telson, X 1144 (from Rathbun, U. S. N. M.). 


Miss Rathbun had a number of specimens from California which she doubt- 
fully referred to this species. Regarding them, she said (1904, p. 19): 


“(The identification of these specimens with P. magna is doubtful, but as I 
have not had the opportunity of comparing them with the type, they are placed 
here provisionally. Thongh from the same depth of water, the integument is much 
firmer in our examples than in the type, the carapace is deeper and its dorsal 
outline less arched, the branchial ridge is straighter throughout the posterior half 
of its course, the palm of the first pair of chelae is longer than the fingers. 

The largest specimen, an ovigerous female...is 155 mm. long. The telson 
is a little longer than the sixth segment of the abdomen, and reaches about to 
the end of the inner uropod; it is broadly channeled, extremity truncate or slightly 
convex, and armed with about 13 slender bristles....In the first pair of legs the 
palm is about one-third longer than the fingers; in the seeond pair the right 
merus has 14 spines, the left 13. 


Characters.—Of Pasiphaea magna, taken from Faxon: Carapace a little less 
than two-fifths of the length of the whole body; laterally compressed, dorsally 
earinate; carina rounded, except on anterior part of gastrie area, where it assumes 
the form of a sharp keel, and is eontinuous with the aeute-tipped, blade-like tooth 
whieh simulates а true rostrum; this tooth reaches forward nearly to the anterior 
extremity of the eyes; its lower margin is convex, with its hinder part resting 
closely upon and apparently anchylosed with the frontal region of the carapace. 
Palm of first pair of legs somewhat shorter than the dactylus; merus armed with 
four or five spines on its inferior edge. Second pair of legs a little longer than 
the first pair, with a longer and more slender chela. The second segment (basi- 
podite) is armed with a small spine at the distal end of the inferior edge; inferior 
edge of merus armed with thirteen spines; earpus armed with one long spine at 
distal end of lower margin. АП abdominal segments dorsally carinated; carina 
obsoleseent on first segment. . 

Dimensions.—'Type of P. magna: length 145 mm.; carapace, including anterior 
dorsal tooth, 55 mm. 

Type Loeality.—Gulf of Panama, 458 fathoms (‘‘Albatross’’ station 3384). 

Distribution,—A]lso taken by the ‘‘Albatross’’ from off Point Arena to off 
Point Loma, California, 276 to 552 fathoms. 
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Pasiphaea pacifica Rathbun 


Pasiphaea pacifica Rathbun, Proc. U. S. Nat. Mus., 24, 905, 1902; H. A. E., 
10, 20, fig. 2, 1904. 
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Fig. 14. Pasiphaea pacifica; 9, a, lateral view, X 1%; b, telson, X 54% (from 
Rathbun, U. S. N. M.). 


Charaeters.—Carapaee a little less than half the length of the abdomen. Gas- 
tric tooth variable, more or less inclined upward, terminally usually slender, 
anterior margin eoneave; continued back as a thin, sharp keel, which becomes 
a rounded ridge behind the gastric region. Branchiostegal spine situated over 
the angle of the anterolateral sinus. Second to sixth abdominal segments, inchi- 
sive, earinate. Telson four-fifths as long as sixth somite of abdomen; dorsal 
surfaee ehanneled; extremity with a deep notch. 

Dimensions.—Type, female: length 64.8 mm.; length of carapace 20.3 mm. 

Type Locality.—Oft Point Sur, California, 328 fathoms (““ Albatross?’ station 
3186). 

Distribution—From Unalaska and the Gulf of Alaska, to the Gulf of Califor- 
nia, in 53 to 799 fathoms. Most frequent between 200 and 300 fathoms off the 
California coast. ‘‘One specimen from 13 fathoms, if label be correct’? (Rath- 
bun). 

Remarks.—Differs from other species with carinated carapace in having the 
branehiostegal spine situated above the anterolateral sinus (Rathbun). 


30 University of California Publications in Zoology — [Vor. 23 


Pasiphaea emarginata Rathbun 


Pasiphaea emarginata Rathbun, Proe. U. S. Nat. Mus, 24, 905, 1902; 
HATE 10, 22, йа 4 TD, 
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Fig. 15. Pasiphaea emarginata; ©, a, telson, X 315; b, lateral view of cara- 
pace, X 1% (from Rathbun, U. S. N. M.). 


Characters.—Carapaee equal to the first five segments and half of the sixth 
segment of the abdomen. Gastrie tooth spiniform, continued back in a blunt 
carina nearly to the posterior margin. First to fifth segments of abdomen slightly 
earinated, sixth compressed above but scarcely carinate; telson longer than the 
sixth segment of the abdomen, extremity with a very shallow V-shaped notek. 

Dimensions.—Type, female: length 81 mm.; length of carapace 33.3 mm. 

Type Locality.—Gulf of California, off Concepcion Bay, 857 fathoms (<< Alba- 
tross?? station 3009). 

Distribution.—Also from off the Santa Barbara Islands and Santa Barbara 
Channel to off San Diego, California, 216 to 680 fathoms. 


Pasiphaea corteziana Rathbun 


Pasiphaca corteziana Rathbun, Proc. U. S. Nat. Mus, 24, 905, 1902; 
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Fig. 16. Pasiphaca corteziana, д; a, lateral view of carapace, X 2; b, telson, 
X 244; с, hand of second pair, X 2% (from Rathbun, 17. S. N. M.). 


Characters.—Carapace equal to the first five and part of the sixth segment of 
the abdomen. Gastric tooth dentiform, continued back in a very blunt carina. 
Branchiostegal spine small, inserted near the anterolateral angle of the carapace 
just behind the anterior margin. Abdominal segments not carinate. Telson very 
nearly as long as the sixth abdominal segment; forked, with a deep noteh. 

Dimensions.—Type, male; length 64 mm.; length of earapaee 23.8 mum. 

Type Locality.—Near Cortez Bank, California, 776 fathoms (‘‘ Albatross’’ 
station 3627). 

Distribution,—Also taken by the ‘‘Albatross’’ off Point San Pedro, Santa 
Cruz Island, California, in 764 to 891 fathoms (station 4428). 
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Pasiphaea affinis Rathbun 


Pasiphaea affinis Rathbun, Proc. U. S. Nat. Mus., 24, 905, 1902; Н. А. E., 
10, 21, fig. 6, 1904. 


Fig. 17. Pasiphaea affinis, d, a, telson, X 315; b, hand of second pair, X 2 
(from Rathbun, U. S. N. M.). 


Characters.—Carapaee equal to the first four and half of the fifth segment 
of the abdomen; not carinated behind gastric tooth; otherwise much as in P. cor- 
teziana, Second to sixth abdominal segments, inclusive, earinate.  Telson very 
nearly as long as the sixth abdominal segment; extremity less deeply notehed than 
in P. corteziana. 

Dimensions.—Type, male: length 67 mm.; length of carapace 22 mm. 

Type Locality.—Near Cortez Bank, California, 984 fathoms (‘‘ Albatross’’ 
station 2919). 


Genus Parapasiphae Smith 


Body moderately compressed. Rostrum present, short, normally formed. 
Mandibles with slender, two-jointed palp. 


Parapasiphae serrata Rathbun 


Porapasiphae serrata Rathbun, Proc. U. S. Nat. Mus, 24, 904, 1902; 
IEEE? omnia. (, 1904, 


Fig. 18. Parapasiphae scrrata, 9, X about 114 (from Rathbun, U. S. N. M.). 
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Characters.—Carapaee and rostrum as long as the first five abdominal seg- 
ments. The median carina extends backward to the posterior fifth of the carapace, 
or the cervical groove, and forward along the high, thin rostrum, which reaches 
half way along the eye-stalks; carina is armed with sixteen small teeth or 
spines, two of which are on the rostrum and one terminal; below this spine 
the rostrum is a compressed, finely erenulate lobe. Antennular scale as long as 
basal joint of peduncle. Antennal seale nearly half as long as earapaee proper. 
First three abdominal segments not earinate; fourth segment posteriorly produced 
in a thin, compressed spine, which is carinate and has a slight notch at its base, 
visible in profile; sixth with a longitudinal groove on either side. Telson a little 
longer than sixth abdominal segment; extremity truncate. 

Dimensions.—Type, ovigerous female: length of сатарасе and rostrum 23.6 
mm.; rostrum 1.8 mm.; abdomen 42 mm. 

Type Locality.—Oft Cortez Bank, California, 984 fathoms (‘‘Albatross’’ 
station 2919). 

Remarks.—This species is akin to P. gilesii Wood-Mason, from the Indian 
Ocean, which also has a serrated carina running the whole length of the carapace, 
but the character of the rostrum alone separates it distinctly from that species. 
In P. gilesii the rostrum is a fine, acute, incurved spine, extending about a third 
its length beyond the eyes (Rathbun). 


Family OPLOPHORIDAE (HoproPHoRIDAE) 


Rostrum moderately or well developed. Mandible with a stout, three-jointed 
palp, and with ineisor and molar process distinet but almost confluent; molar 
process small. All eight pairs of thoracic appendages with well developed exopo- 
dites. First two pairs of legs ending in small but well formed chelae; last three 
pairs of moderate length and subequal. 


KEY то THE CALIFORNIA GENERA OF THE OPLOPHORIDAE 


I. Rostrum armed with teeth above and below. Second to sixth abdominal 

somites, inclusive, sharply earinate. (Known only from 485 + fathoms. ) 

Acanthephyra, p. 32. 

II. Rostrum toothed above only. Abdomen devoid of a median carina. (Known 
only from 322 + fathoms.) 

Hymenodora, р. 33. 


Genus Acanthephyra Milne Edwards 


Body eompressed. Rostrum rarely short, usually long; armed with teeth 
above and below. Endopodite of first maxillipeds composed of three segments; 
the two inner distal lobes of the second maxilla narrow and projecting beyond 
the basal lobe. Abdomen more or less earinate; earinae of some segments ending 
posteriorly in a tooth or spine. Eggs, so far as known, small and numerous. 
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Acanthephyra curtirostris Wood-Mason 


Acanthephyra curtirostris Wood-Mason, Ann. Mag. Nat. Hist. (6), 7, 195, 
1891; 9, 364, fig. 5, 1892; Illus. Zool. ‘‘Investigator,’’ Crustacea, pl. 3, 
fig. 4, 1892; Faxon, Mem. Mus. Comp. Zool., 18, 164, pl. 43, figs. 2-5, 
1895; Rathbun, H. A. E., 10, 27, 1904. 


Fig. 19. Acanthephyra curtirostris, f, lateral view of carapace (after Faxon). 


Characters.—Carapaee and rostrum less than half as long as the abdomen; 
carapace not distinctly carinated behind the gastric region. Rostrum a very thin, 
high, obliquely ascendant frontal crest, the acuminate peak of which does not 
exceed the antennular peduncle; armed above with seven to nine teeth, and below 
with one or, more rarely, two spines at or before the middle of the ventral border; 
occasionally the ventral tooth is obsolescent or but obscurely indicated. Second 
to sixth abdominal segments, inclusive, sharply carinate; each carina ends in a 
small tooth, that on the third segment being the larger, while that on the second 
and frequently also that on the sixth is scarcely defined; sixth segment more than 
half again as long as the fifth. 

Dimensions.—Type, male: length from tip of rostrum to end of telson 85 mm. 

Color.—In life crimson (Alcock). 

Type Locality.—Bay of Bengal, 840 fathoms (‘‘Investigator’’ station 100). 

Distribution.—Arabian Sea, 937 to 1043 fathoms; Bay of Bengal, 364 to 913 
fathoms; Andaman Sea, 922 fathoms (Aleock). From off San Clemente Island, 
California, to off Gulf of Panama, 485 to 2232 fathoms. 


Genus Hymenodora Sars 


Body almost round, not compressed; carapace only compressed in dorsal part, 
forming a sharp, high, median keel. Rostrum usually short, rarely long, armed 
with teeth above only. Endopodite of first maxillipeds composed of only two 
segments; the two iuner distal lobes of the second maxilla rather broad and not 
projecting beyond the basal lobe. Abdomen not carinate. Eggs usually of con- 
siderable size. 
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Hymenodora frontalis Rathbun 


Hymenodora frontalis Rathbun, Proe. U. S. Nat. Mus, 24, 904, 1902; 
H. A. E., 10, 28, 1904. 
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Fig. 20. Hymenodora frontalis, 9. X about 2 (from Rathbun, U. S. N. M.). 


Characters.—Surface covered with very fine wrinkles or rugose lines. Carapace 
and rostrum more than half as long as abdomen; median carina advanced in a 
rostrum which is unusually long for the genus, being from two-fifths to one-half 
as long as the remainder of the carapace and reaching the end or a little beyond 
the end of antennular pedunele. Rostrum a slender, sharp-pointed spine, distal 
half slightly eurved upward, basal half armed above with three to six spines, two 
or three of which are beyond the line of the orbit. Abdomen devoid of a median 
carina or median spines; sixth segment two and a half times as long as fifth, and 
between three-fourths and fonr-fifths as long as telson. 

Dimensions.—Type, male: length of carapace and rostrum 19 mm.; of rostrum 
6.5 mm.; of abdomen 32.5 mm. 

Type Locality.—West of Unalaska, 322 fathoms (‘‘ Albatross’’ station 3327). 

Distribution—From Bering Sea to off San Clemente Island, California, and 
Kamehatka; 322 to 1771 fathoms. 

Remarks.—The unusually long rostrum distinguishes this from other species 
of Hymenodora (Rathbun). 


Family PALAEMONIDAE 


Rostrum well developed, laterally compressed, and armed with teeth. Anten- 
nules with three flagella, owing to eleavage of one almost or quite to the base. 
Mandibles with incisor process, and with or without palp of three segments. First 
pair of legs chelate and shorter than second. Seeond pair equal and chelate, with 
segmented earpus, chelae generally larger than in first pair. 


1921] Schmitt: The Marine Decapod Crustacea of California 35 


КЕү TO THE CALIFORNIA GENERA OF THE PALAEMONIDAE 


I. Rostrum prominently toothed above only, about two-thirds as long as carapace, 
pronouncedly convex above, armed with five to seven teeth, with one or two 
small teeth below near tip; behind rostrum there is a median gastrie spine. 
An hepatie spine present. Mandible without palp. (Not known north of 
San Diego Bay.) 

Urocaris, p. 37. 
ІІ. Rostrum prominently toothed above and below. Хо hepatie spine. 

A. Rostrum about as long as carapace, armed with six to ten teeth above, 
one or two of which are behind the orbit, and with two to four teeth 
below. Mandible without palp. (Known only from San Pedro.) 

Palaemonetes, p. 36. 

B. Rostrum longer than carapace; armed with seven to eight teeth above, 
one or two of whieh are behind the orbit, and with three teeth below. 
Mandible with palp. (Not known north of San Diego.) 

7 Palaemon, р. 35. 


Genus Palaemon Fabricius 


Rostrum prominently toothed above and below. Carapace furnished with 
antennal and branchiostegal spines, but without hepatic spine. Mandible with 
three-jointed palp. 


Palaemon ritteri Holmes 


Palaemon ritteri Holmes, Proe. Calif. Acad. Sei. (2), 4, 579, pl. 21, figs. 
29-35, 1895; Oceas. Papers Calif. Acad. Sei, 7, 216, 1900; Rathbun, 
H. A. E., 10, 29, 1904. 
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Fig. 21. Palaemon ritteri; a, lateral view of carapace; b, mandible (after 
Holmes). 
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Characters.—Rostrum longer than earapace, and tapering more or less evenly 
from the widest portion (which is about one-fourth as wide as the rostrum is long) 
to an aeute tip; armed above with seven to eight teeth, one or two of which 
are behind the orbit; below with three teeth. Ocular peduneles short and stout; 
the ocellus lies between the cornea and the stalk. Antennal seale is shorter than 
the rostrum, with blade exceeding the spine. 

Dimensions.—Type: length 45 mm. 

Type Locality.—San Diego, California. 

Distribution,.—From San Diego, California, to Gulf of California (Rathbun). 
Bay of St. Elena, Eeuador (Nobili). 


Genus Palaemonetes Heller 


Rostrum prominently toothed above and below. Сагараее furnished with 
antennal and branchiostegal spine, but without hepatic spine. Mandible without 
palp. 


Palaemonetes hiltoni sp. nov. 
Plate 12, figure 5 


Deseription.—Closely allied to P. kadiakensis Rathbun (1902, p. 903; 1904a, 
p. 30, fig. 9), from Alaska, and intermediate between it and P. vulgaris Say 
(1818, p. 248), of the Atlantie. 

It differs from both P. kadiakensis and P. vulgaris in the proportional length 
of the propodal and earpal joints of the first two pairs of legs and in the relative 
length of the sixth abdominal segment as compared to the fifth. Тһе following 
table will suffice to show these differences in the three species mentioned above: 


Palaemonetes kadiakensis Р. hiltoni P. vulgaris 
First pair of legs, 
propodus  всатриа Кос кшн 1: 2:20 TESTE Y Jl s 1:810 
Seeond pair of legs, 


propodus : earpus 1L g BOW 1: 1.00 1 : 0.60 
шеги еагппз к > Ae ila 1:1.00 1:088 
Abdomen, fifth segment : sixth .......... 1: 2.00 1:1.66 1l gatio) 


Otherwise the deseription and fignre of P. kadiakensis as given by Miss Rath- 
bun does very well for P. hiltoni. On the whole P. hiltoni is the stouter of the two 
with less elongate and attenuate legs and a relatively shorter and stouter sixth 
abdominal segment. 

Regarding the number of rostral teeth of P. hiltoni, as only four speeimens have 
been seen, no positive statement ean be made. Those examined all had nine teeth 
on the rostrum and an additional one on the earapaee behind the orbit; beneath 
the number ranged from three in three of the specimens to four in the fourth one. 
In P. kadiakensis the eount based on a large number of specimens ranges from 
six to ten teeth above, of whieh one or two are behind the orbit, and from two to 
three teeth below. 

Dimensions.—Holotype (Cat. No. 48991, U. S. N. M.): length from tip of 
rostrum to end of telson 26 mm.; carapace and rostrum together 10.5 mm. Тһе 
three paratypes are respectively 20, 21, and 24 mm. in length. 

Type Locality.—San Pedro, California (Stout and Stafford coll.). 
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Genus Urocaris Stimpson 


Rostrum prominently toothed above only. Carapace with an hepatie spine, with 
or without antennal spine, and without brauchiostegal spine. Mandible without 


palp. 


Urocaris infraspinis Rathbun 


Urocaris infraspinis Rathbun, Proe. U. S. Nat. Mus, 24, 903, 1902; 
Н. А. E., 10, 31, fig. 10, 1904. 


Fig. 22. Urocaris infraspinis, 9, X 3Y5; a, lateral view; b, dorsal view of 
anterior portion (from Rathbun, U. S. N. M.). 


Characters.—Rostrum about two-thirds as long as the carapace, pronouncedly 
convex above; armed with five to seven teeth, with one or two small teeth below 
near the tip; behind the rostrum there is a median gastrie spine. Antennal and 
hepatie spines of good size; suborbital angle of carapace blunt. Ocular peduncles 
with a minute black ocellus above, towards the outside and beyond the limit 
of the cornea. Antennal scale much longer than the rostrum, with blade con- 
siderably exceeding the spine. 

Dimensions.—Type, ovigerous female: length of carapace and rostrum 6 mm., 
of rostrum 2.5 mm., of abdomen 15 mm. 

Type Locality—Gulf of California, in Concepcion Bay, Lower California 
(** Albatross??). 

Distribution.—San Diego Bay, California; Gulf of California (Rathbun). 


Family РохтохполЕ 


Rostrum laterally compressed and armed with teeth or depressed and unarmed. 
Antennules with one of the two flagella usually cleft a little distance from the tip. 
Mandible with incisor process but without palp. First pair of legs chelate and 
slender. Second pair chelate with one or both legs stouter or longer than first 
pair. 
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KEY TO THE CALIFORNIA GENERA OF THE PONTONIIDAE 


I. Rostrum short, less than one-half length of earapaee, depressed, bent down- 
ward, not dentate. One of the second pair of legs with very large chela. 
(Known only from off Santa Cruz Island.) 

Pontonia, p. 38. 

II. Rostrum often about as long as carapace, compressed, usually dentate, not beut 

downward. Second pair of legs long, slender, and equal (Not known 
north of Santa Catalina Island.) 


Periclimenes, p. 39. 
Genus Pontonia Latreille 


Rostrum short, depressed, bent downward; not dentate; with or without a 
keel below at the free end. Both flagella of antennules short; thicker of the two 


bifid. Antennal seale of moderate length only, broad. One of the second pair of 
legs with very large chela. 


Pontonia californiensis Rathbun 


Pontonia californiensis Rathbun, Proc. U. 6. Nat. Mus. 24, 902, 1902; 
H. A. E., 10, 33, fig. 11, 1904; Borradaile, Trans. Linn. Soe. London 
(Zool.), (2), 17, 389, 391, 1917. 


Fig. 23. Pontonia californiensis, 9; dorsal view, X 42; (from Rathbun, U. 8. 
N. M.). 
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Characters.—Rostrum more than one-third the leugth of the remainder of 
carapace, very narrow, deflexed. Right foot of second pair missing. Merus of 
left foot short and stout, carpus cup-shaped, palm and fingers subequal in length, 
palm two-thirds as broad as long, fingers gaping, prehensile edges dentieulate, 
fringed with long hair. Telson twice as long as sixth somite, with two pairs of 
long lateral, appressed spines inserted on anterior half. 

Dimensions—Type, female: length of carapace and rostrum 6.7 mm., of 
rostrum 1,8 mm., of abdomen 9 min. 

Type Locality.—Off Santa Cruz Island, California, 30 fathoms (‘‘ Albatross’? 
station 2945). ў 

Remarks.—This is the only Pontonia described from the west coast of North 
America, the P. margarita of Smith being a Conchodytes (Rathbun). 


Genus Periclimenes Costa 


Rostrum long, eompressed, usually dentate, in side view diminishing gradually 
to à sharp point at the free end, not bent downward.  Thieker flagellum of 
antennules long or moderate, bifid. Antennal scale long, nsually narrow. Second 
pair of legs long, slender, and equal. 


Periclimenes tenuipes (Holmes) 


Anchista tenuipes Holmes, Occas. Papers Calif. Acad. Sci., 7, 216, 1900. 

Periclimenes tenuipes Rathbun, H. A. E., 10, 34, fig. 12, 1904; Borradaile, 
Trans. Linn. бос. London (Zool), (2), 17, 368, 372, 1917. 

Periclimenes holmesi Nobili, Ann. Mus. Univ. Napoli (N. S.), 2, по. 21, 5, 
1907; Borradaile, ibid., (2), 17, 576, 1917. 


BN 


Fig. 24. Periclimenes tenuipes, X 4; a, lateral view of earapace; b, foot of 
second pair (from Rathbun, U. S. N. M.). 


Characters.—Rostrum about as long as the carapace, rather deep near the 
middle, armed above with six or seven teeth, the last one or two on the carapace; 
lower side armed with three or four teeth; the last dorsal spine is near the anterior 
third of the carapace. А supraorbital, an antennal, and an hepatic spine present; 
anterolateral angle of the carapace rounded and devoid of spines. Ocular peduncles 
large and furnished with an ocellus between the cornea and the proximal part of 
the stalk. Second pair of legs slender and greatly elongated, the carpus reaching 
beyond the rostrum; ischium, merus, and carpus of subequal length; hand long, 
very narrow, subeylindrical, exceeding the length of the carpus and merus com- 
bined; fingers slender, straight, about two-thirds as long as the palm; tips hooked 
and crossed when fingers are closed. Telson with two pairs of dorsa! spinules, 
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Dimensions.—Type: length of body 18 mm., of second ehelipeds 16 mm., of 
hand 7 mm., of earpus 3 mm. 


Type Locality.—Santa Catalina Island, California. 


Distribution.—From Santa Catalina Island, California, to Gulf of California 
(Rathbun). 


Remarks.—The specimens in the U. S. National Museum, collected in the Gulf 
of California by the << Albatross,’’ from which the above figure was taken, ‘‘agree 
with Holmes’s description, except that the fingers of the second pair of feet are 
only a little over half as long as the palm and the posterolateral angle of the 
sixth abdominal segment is subaeute'' (Rathbun). Nobili (1917, p. 5) suggests 
the name holmesi for Periclimenes tenuipes (Holmes) which he says is preoccupied 
by P. tenuipes (Leach), but as there does not seem to be any original deseription 
I have retained Holmes’s name.  Borradaile says (1917, p. 376), “Т have not 
been able to find the original description of it |Р. tenuipes (Leach) ].’’ 


Family PANDALIDAE 


Rostrum laterally compressed, long, and armed with teeth or spines. Mandibles 
with ineisor proeess and palp of two or three segments. First pair of legs 
slender and usually simple, but often only apparently so, being at times miero- 
seopieally chelate. Second pair long, slender, and chelate, with segmented carpus. 


KEY TO THE CALIFORNIA GENERA OF THE PANDALIDAE 


I. Antennules not longer than the carapace. No laminate expansions on the 
merus of the third maxilliped and the ischium of the first legs. 
Pandalus, p. 40. 
II. Antennules twice the length of the carapace. Merus of third maxillipeds and 
ischium of first legs with a longitudinally developed laminate expansion 
fringed with long hairs. 
Pandalopsis, p. 46. 


Genus Pandalus Leach 


Rostrum long and prominent, armed above with spines, which are for the 
greater part movable, and below with fixed and rigid teeth; rostrum continued 
backward upon the carapace as a median dorsal carina. Antennules not longer 
than the carapace, Mandible with a three-jointed palp. Second pair of legs 
unequal, with much segmented carpus. 

None of the species at present known from California have median spines on 
the abdomen. 


KEY TO THE CALIFORNIA SPECIES OF PANDALUS 


I. Dorsal spines not reaching behind middle of carapace; tip of rostrum acun- 
inate, often with a small tooth behind the tip dorsally (P. jordani and 
P. platyceros), or trifid (P. montagui tridens). 
А. Sixth segment of abdomen slender, about three times as long as wide. 
Carapace smooth and shining. 
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1. Rostrum with spines on distal half of superior margin, about one 
and three-fourths times as long as carapace, armed above with 
fourteen to seventeen spines, including four on the carapace, all 
movable except distal three; below with seven to ten immovable 
spines. 

jordani, p. 41. 

2. Rostrum unarmed on distal half of superior margin, slender, about 
oue and one-half to one and four-fifths as long as carapace, 
armed above with ten to twelve movable spines, of which three 
to five are on the earapaee, the remainder confined to the basal 
half of the rostrum (posterior spine just in front of middie 
of carapace) below with six to seven immovable spines. 

montagui tridens, p. 42. 
B. Sixth segment of abdomen short and stout, about one and one-half times 
as long as wide. Carapace pubescent. Rostrum one and one-half 
to one and two-thirds times the carapace. Median crest arising half 
way back on the carapace, armed with fourteen to seventeen spines, 
extending to middle of rostrum, all movable except one to five 
anterior ones; usually a solitary spine not far behind aeute tip; 

seven to eight fixed spines below. 
platyceros, p. 43. 


II. Dorsal spines extending behind middle of carapace; tip of rostrum trifid. 

А. Rostrum one and one-half times as long as earapaee or more, Median 
dorsal spines eight to nine, all movable; rather distant; ventral spines 
nine to ten, immovable. Sixth segment of abdomen about one and 
one-half times as long as wide. (Not known north of Monterey 
Bay, or south of Santa Catalina Island.) 

gurneyi, p. 46. 

B. Rostrum less than one and one-half times as long as earapaee. Median 
dorsal spines ten to twelve, movable; about half of them on the 
earapaee, the posterior spine a little behind the middle; terminal half 
of rostrum, unarmed above; lower margin six to eight spines. Sixth 
segment of abdomen one and two-thirds as long as wide. (Not 
known south of San Francisco.) 

danae, p. 44. 


Pandalus jordani Rathbun 
Plate 14, figure 1 


Pandalus jordani Rathbun, Proc. U. S. Nat. Mus., 24, 900, 1902; Н.А. E., 
10, 40, pl. 2, fig. 3, 1904. 


Characters.—Surface smooth and shining. Rostrum about one and three- 
fourths times as long as carapace, slightly arehed above the eyes, terminal two- 
thirds ascending; slender; armed with fourteen to seventeen spines above, 
including four on the earapace, distal three immovable, others movable, closer 
together above the eye; seven to ten immovable spines below, extending nearer 
to tip than superior spines; tip acuminate; the posterior of the dorsal spines lies 
between the middle and the anterior third of the carapace. Antennal seale 
three-fourths to four-fifths as long as carapace, extremity of blade broadly 
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rounded, and equally produced with the spine. Right leg of second pair extends 
about to end of antennal scale; the left leg may be half again as long; the right 
earpus has nineteen to twenty-two segments, the left fifty-eight to sixty-three 
segments, Third segment of abdomen compressed and its posterior half carinated, 
the earina interrupted by a slight lobe at the posterior third of the segment; this 
lobe is of varying size, at no time strong, and has a tendency to disappear in 
large speeimens, in whieh it may oceur only as a slight unevenness in the eurve, 
seen in profile; posterior margin well produced backward, rounded, unarmed; sixth 
segment of abdomen slender, about three times as long as wide. 

Dimensions.—Type, ovigerous female: length 124.5 mm., length of carapace 
and rostrum 59.5 mm., of rostrum 38 mm. 

Type Locality.—Oft Santa Cruz Island, California, 155 fathoms (‘‘ Albatross’’ 
station 2949). 

Distribution.—From Unalaska to off San Diego, California, 25 to 199 fathoms. 

Remarks.—Distinguished from P. borealis (north Paeifie and Atlantie), which 
has a similar rostrum, by the reduetion of the abdominal lobe or hump and the 
übsenee of posterior median spines on third and fourth segments. 


€ 


Biological Survey of San Francisco Bay.—Of the seventeen ‘‘out- 
side" stations, Pandalus jordani was taken at seven, D 5785-5791, 
representing all of those at whieh the depth exeeeded 29 fathoms. At 
four of the stations from one to eighteen speeimens were taken, from 
each of the other three more than fifty were obtained. With but one 
exception the bottom was ‘‘very fine, green sand." From exeeptional 
station, D 5791, very little bottom material was brought up other than 
"refuse and garbage." Тһе ranges for temperature and salinity 
reeorded at the time of making the various hauls were respeetively 
9.8? to 19.2? C and 33.9 to 34.4. Crago alaskensis elongata also 
oeeurred quite abundantly at each of these stations. 


Pandalus montagui tridens Rathbun 
Plate 13, figure 2 


Pandalus montagui tridens Rathbun, Proc. U. S. Nat. Mus., 24, 901, 1902; 
IL A. E, 10, 41, 019 fig 2 1904, 


Characters.—Rostrum slender, from one and one-half to one and four-fifths 
times the length of carapace. Dorsal spines ten to twelve in number, all movable, 
three to five on the carapace and the remainder on the basal half of the rostrum; 
posterior spine just in front of middle of earapace; inferior spines six or seven, 
rigid; distal two-thirds of rostrum ascending, tip trifid. Antennal seale with 
outer margin slightly areuate; blade truneate at tip, spine stout, reaching to or 
beyond the end of blade. Right leg of second pair with earpus divided into twenty 
to twenty-eight segments. Left leg of seeond pair with carpus divided into about 
seventy-four segments. Sixth segment of abdomen slender, about three times as 
long as wide. 
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Dimensions.—Type, female: length 104 mm.; length of carapace and rostrum 
48.5 mm.; of rostrum 30.2 mm. The largest specimen on the Pacific Coast was 
taken off Point Arena, California, in 239 fathoms (‘‘ Albatross’’ station 3349). 
It measures 110 mm. long, carapace and rostrum 53 mm., rostrum 34 mm. (Rath- 
bun). 

Type Locality —Off North Head, Akutan Island, Alaska, 72 fathoms (‘‘ Alba- 
tross’’ station 2842). 

Distribution —From Bering Sea to off San Nicolas Island, California, 3 to 
1084 fathoms. 

Remarks.—Miss Rathbun says: 


I have separated this form from P. montagui Leach of the North Atlantic on 
account of its somewhat longer rostrum, which varies from one and a half to one 
and two-thirds times the carapace, the dorsal spines terminating behind the middie 
of the rostrum, while in typical P. montagui the rostrum is from one and two-fifths 
to one and a half times the carapace, and its dorsal spines reach to or in front of 
its middle. In P. montagui the tip is bifid; in the subspecies usually trifid. 


Pandalus platyceros Brandt 
Plate 14, figure 3 


Pandalus platyceros Brandt in Middendorff, Reise in den üussersten Norden 
und Osten Sibiriens, Bd. II, Zool., Th. T, p. 123, 1851; Holmes, Oecas. 
Papers Calif. Acad. Sei, 7, 210, 1900; Rathbun, Н. A. E., 10, 44, 1904. 


Characters.—Body stout. Carapace covered with a dense, short pubescence. 
Rostrum one and one-half to one and two-thirds times as long as carapace, pro- 
vided with a broad, entire laminar crest on each side. Median crest arising 
halfway back on the carapace, armed with fourteen to seventeen spines extending 
to middle of rostrum, the anterior one to five spines fixed, the rest movable; usually 
a solitary spine not far behind the acute tip. Lower limb armed with seven or 
eight fixed spines, diminishing gradually in size; the basal tooth very large. 
Posterior part of rostrum deflexed, anterior half or two-thirds ascending, tip above 
level of carapace. Antennal scale four-fifths to seven-cighths as long as carapace, 
oblong, extremity of blade subtruueate, slightly exceeded by the spine. Right leg 
of second pair reaching to end of maxillipeds, carpus cight- to nine-jointed; left 
leg of second pair two-fifths again as long as right; carpus divided into twenty- 
seven or twenty-eight joints. Sixth segment of abdomen short and stont, one and 
one-half times as long as wide. 

Dimensions.—Type: length of carapace 34.0 mm., of rostrum 38.1 mm., of 
abdomen 46.6 mm., of caudal appendages 19.1 mm.; total length 138.7 mm. Of 
an ovigerous female, length 214 mm., length of carapace and rostrum 112 mm., 
of rostrum 68 mm. (Rathbun). 

Type Locality.—Unalaska. 

Distribution.—Unalaska to off San Diego, California, 25 to 266 fathoms. 
Japan (Balss). The 25-fathom record here cited was made off Portuguese Bend, 
near San Pedro, California, by the Venice Marine Biological Station. 
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Pandalus danae Stimpson 
Plate 13, figure 3 


Pandalus danae Stimpson, Proc. Boston Soc. Nat. Hist., 6, 87, 1857; Jour. 
Boston Soc. Nat. Hist, 6, 502 (62), pl. 21, figs. 6, 7, 1857; Rathbun, 
R., The Fisheries and Fishery Industries of the U. S., see. 1, p. 281, 
1884; Holmes, Oceas. Papers Calif. Acad. Sei, 7, 209, pl. 4, figs. 61, 
62, 1900; Rathbun, H. A. E., 10, 47, fig. 13, 1904. 


Fig. 25. Pandalus danae, f, natural size; a, dorsal view of anterior end (pro- 
portional lengths of joints of antennular pedunele are not exaet in lateral view, 
use this view); b, lateral view. 


Characters.—A rather stout species. Surface finely pitted. Rostrum a little 
longer than the carapace (from one-fifth to one-eighth longer), distal two-thirds 
directed obliquely upward. Median dorsal spines ten to twelve, movable, about 
half of them on the carapace, the posterior spine a little behind the middle; 
terminal half of rostrum unarmed above, apex trifid; lewer margin six- to eight- 
spined, the spines diminishing anteriorly; lateral earinae moderately prominent. 
Antennal scale from three-fourths to five-sixths as long as carapace, tapering to 
the extremity, the laminar part of which is rounded, and much exceeded by the 
spine. Right leg of second pair (exceeds antennal scale) may slightly exceed or 
fall short of the tip of the rostrum; merus slightly annulated; carpus with from 
eighteen to twenty-one joints, those of the proximal half very indistinctly marked; 
left leg one-third or nearly half again as long as right leg; merus and distal 
portion of ischium faintly annulated; about sixty carpal segments. Sixth segment 
of abdomen one and two-thirds as long as wide. 

Dimensions.—Type: length 63.5 mm. The specimens taken in connection 
with the Bay Survey ranged between 55 and 114 mun. in length, exclusive of 
rostrum. 


Type Locality.—Puget Sound. 


Distribution—From Sitka, Alaska, to San Francisco, California, 10 to 101 
fathoms. 
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Biological Survey of San Francisco Bay.—Pandalus danae was 
found almost exclusively in the deeper portions of the middle bay, the 
region of greatest abundance being the outer central part of Golden 
Gate where three (D 5738, 5808, 5809) of the six stations from whieh 
it is recorded are located, and where 97 per cent of all the specimens 
eaught were taken. Тһе other three stations (D 5700, 5827, 5828) 
were made, one off Sausalito, one just to the westward of Aleatraz, 
and the third in mid-channel off the southern end of the east side of 
Angel Island (plate 5). 

A summary of the above stations indicates quite a close correspon- 
dence between the depth, character of bottom, and the number of 
specimens obtained: 


Number of 
Station Depth Character of bottom specimens 
D 5808 27-43 Coarse sand, gravel and stones, ranging up 
to 14 inches in length. 23 
D 5738 23-60 Large rocks with very little coarse shelly 
sand. 3 
D 5809 213-53 Coarse sand, gravel and stones. 3 
D 5700 17-19 Sand, coarse and fine gravel, broken shells. 2 
D 5827 6-17 Clean, coarse sand and gravel, stones of all 
sizes up to width of hand and one-half 
inch thick at beginning, and sand and fine 
gravel and no stones at end of haul. 1 
D 5828 10-16 Variegated mud, containing some sand and 
many shells at beginning, and sand and 
fine gravel with some shell fragments and 
living mollusks at end of haul. 1 


As no specimen was taken at a temperature exceeding 12.2? C and 
none in a salinity less than 25.7 it is apparently the combination of 
the effeets of higher temperature, lower salinity, shoaler water 
together with that of the character of the bottom which restricts the 
range of Pandalus danae in the bay, except in the section from which 
it is here reeorded. 

This is graphically demonstrable on the temperature and salinity 
curves figured by Sumner in his report upon the physical conditions 
in the Bay (1914, figs. B and М): The occurrence of this species far 
north of the southern shore of Angel Island, or at most the head of 
Raccoon Strait or south of Goat Island, would be restricted from 
January to July (periods I, II, III, and VI of Summer) by rapid 
faling of the salinity below the minimum value, 25.7, established 
above, and from February to October (periods I, II, ІП, and IV) by 
the rise of temperature above 12.2? C. By the process of elimination 
only the months of November and December (period V of Sumner) 
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would have conditions of temperature and salinity favoring an exten- 
sion of the range of Pandalus danae, but at this period as well as 
during the remainder of the year it is no doubt the absenee of suf- 
ficient areas of favorable bottom elsewhere in the bay, together with 
the deerease in depth, that exereises the potent influenee in restrieting 
this speeles to the region of its observed distribution. 

It is impossible to explain why no specimens of Pandalus danae 
were taken outside, for Dr. Rathbun says (1884, p. 821): 


This Prawn has been much more abundant in the San Francisco markets during 
the past two years than formerly, and the reason assigned is that the fishermen, 
driven out of San Francisco Bay by the constantly diminishing supply of fish 
there, have been forced to resort to the open sea between the Farallone Islands 
and Point Reyes, where the Prawns live in large numbers. 


Pandalus gurneyi Stimpson 
Plate 13, figure 1 


Pandalus gurneyi Stimpson, Ann. Lye. Nat. Hist, N. Y., 10, 128, 1871; — 
Rathbun, Н. А. Е., 10, 50, pl. 2, fig. 6, 1904. 


Characters.—Very near P. danae. Rostrum one and one-half to one and two- 
thirds longer than the carapace. Median dorsal spines eight or nine, all movable, 
rather distant; ventral spines nine or ten, immovable. . Antennal scale as long 
as carapace. Right leg of second pair extends to tip of acicle, carpal segments 
seventeen; left leg one-third longer than right, carpal segments about forty-five. 
Sixth segment of abdomen one and one-half times as long as wide. 

Dimensions,.—Ovigerous female: length 77.5 mm., length of carapace and 
rostrum 38.5 mm., of rostrum 25 mm. (Rathbun), 

Type Locality.—Montercy, California. 

Distribution.—Monterey to Sau Pedro, and Santa Catalina Island, California, 
9 to 55 fathoms. 


Genus Pandalopsis Bate 


Antennules twice the length of the carapace. Merus of third maxiHipeds with 
inner margin longitudinally developed into a broad laminate expansion fringed 
with long hairs. Ischium of first pair of thoracic legs also with large laminate 
expansion, the lower margin of whieh is fringed with a row of hairs on the 
inner side. і 


Pandalopsis ampla Bate 
Plate 14, figure 2 
Pandalopsis amplus Bate, ‘‘Challenger’’ Rept., Zool, 24, Macrura, р. 671, 
pl. 175, fig. 3, 1888. 


Pandalopsis ampla Faxon, Mem. Mus. Comp. Zool, 18, 155, 1895; Rath- 
bun, Н, А. E., 10, 51, 1904. 
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Characters.—Surfaee remotely punctate. Rostrum one and one-third to one 
and nine-tenths as long as rest of the carapace (in small specimens it may be 
two and one-half times the carapace), slightly ascending, slightly arched above 
the eyes. Median erest oeeupying the anterior two-thirds of the carapace, armed 
with seven to thirteen movable spines, of which three to five are on the carapace 
and in front of the middle, the anterior spine considerably behind the middle of 
the rostrum. There is also a subterminal fixed spine; and occasionally two sub- 
terminal spines, both above, or one above and one below. Greater part of the 
rostrum unarmed above; lower margin armed with thirteen to sixteen slender 
spines, larger toward the base of the rostrum. Antennal seale four-fifths to 
eight-ninths as long as carapace; blade broadly rounded at the tip and exceeded 
by the spine. Ischium of first pair of feet is dilated in a thin, broad, laminar, 
inferior projection which is anteriorly lobiform. Feet of second pair equal, carpus 
with twenty to twenty-four segments; the right and left carpus may or may not 
have an equal number of segments; chela as long as the five adjacent segments of 
the carpus. Third segment of abdomen moderately produced backward in the 
middle, forming a lobe in the posterior margin; sixth segment nearly two and 
one-half times as long as wide, and about two-thirds as long as the telson. 


Dimensions.—Of a speeimen measured by Miss Rathbun: length 164 mm.; 
length of carapace and rostrum 85.7 mm.; of rostrum 87.6 mm. 
Type Locality —Off Monte Video, 600 fathoms (‘‘Challenger’’). 


Distribution —From Washington to Mexico, and off Monte Video; 502 to 1084 
fathoms. 


Family HIPPOLYTIDAE 


Rostrum almost always a prominent feature, armed with teeth, and laterally 
compressed, usually well developed, sometimes, however, even shorter than the 
eye-stalks, Mandibles various, with incisor process and palp, or without either 
or both. First pair of legs ehelate and moderately stout, stouter and shorter 
than second pair. Seeond pair chelate, slender, and equal, with segmented carpus. 


KEY то THE CALIFORNIA GENERA OF THE IÍIPPOLYTIDAE 


I. Carpus of second pair of legs with more than seven segments. Mandible 
without incisor process or palp. (Not known north of Santa Barbara.) 
Hippolysmata, p. 49. 
II. Carpus of second pair of legs with seven segments, Mandible with incisor 
proeess and palp of two segments. 
Spirontocaris, p. 50. 
III. Carpus of seeond pair of legs with three segments. Mandible with incisor 


proeess but without palp. 
Hippolyte, p. 47. 


Genus Hippolyte Leach 


Carpus of second pair of legs consisting of three segments. Mandible with an 
ineisor proeess but without a palp. Carapaee with a supraorbital spine. 
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Hippolyte californiensis Holmes 


Hippolyte californiensis Holmes, Proe. Calif. Acad. Sci., (2), 4, 576, figs. 
21-26, 1895; Oceas. Papers Calif. Acad. Sci, 7, 193, 1900; Rathbun, 
Н. A. E., 10, 56, 1904. 


с 


Fig. 26. Hippolyte californiensis; а, mandible; b, lateral view of carapace 
(from Holmes); с, lateral view of carapace, X 8, showing arrangement of rostral 
spines most commonly met with, 


Characters.—Rostrum slender, a little longer than the carapace, armed both 
above and below with three to five, exceptionally six teeth; anterior tooth of each 
series usually situated immediately behind the acuminate tip, giving it a more or 
less trifid appearance; remaining teeth of upper series usually more or less 
bunched over the eye and confined to the basal half of the rostrum; base of 
rostrum rounded and not continued upon the carapace, Antennular peduncle 
about one-half as long as rostrum. Abdomen not erested or earinated; telson 
truneated and spinulous at the tip. 

Dimensions.—Type: length 38 mm. 

Color.—Green (Holmes). 

Type Locality—Bodega Bay, California. 

Distribution.—From Sitka, Alaska, to San Diego, California (Rathbun). 

Remarks.— ‘Tn a lot of cleven specimens from Puget Sound, the dorsal teeth 
are usually two, in one ease three, on the basal half of the rostrum, and one or 
none near the tip. In a few individuals from San Diega the rostral teeth are 
typical”? (Rathbun). In another lot of over fifty speeimens received from the 
Venice Marine Biological Station, Venice, California, there is ошу one ‘‘typieal’’ 
specimen, The rostrum figured by Holmes as the type seems to be a comparatively 
rare variation in the arrangement of the dorsal spines. With but three exceptions 
the rostral extremity of the Venice specimens is trifid; the exceptional specimens 
have a bifid rostrum. 
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Genus Hippolysmata Stimpson 


Carpus of second pair of legs consisting of more than seven segments. No 
supraorbital spine. Antennules with two long flagella. Mandible without incisor 
proeess or palp. 


Hippolysmata californica Stimpson 


Hippolysmata californica Stimpson, Proc. Chicago Acad. Sei, 1, 48, 1896; 
Ann. Lye. Nat. Hist. N. Y., 10, 123, 1871; Holmes, Oeeas. Papers Calif. 
Acad. Sei., 7, 180, pl. 2, fig. 38, 1900. 


Fig. 97. Hippolysmata californica, lateral view of carapace (after Holmes). 


Characters.—Rostrum slender, strongly ridged on the sides, bent downward 
near the base, about one-half as long as the carapace; armed above with six or 
seven teeth, the last tooth situated at considerably more than the usual interval 
from the preceding one and at about the anterior third of the carapace; below 
armed with three teeth. Flagella of the antennules subequal and longer than the 
body. Seeond pair of legs very long and slender; ischium stouter than the merus 
ала about as long, more or less annulated towards the tip; merus divided into 
something over twenty annulations; carpus about as long as merus and isehium 
combined and divided into about thirty-two anuulations; hand minute, oblong, the 
fingers scarcely as long as the palm.  Telson subaeute, much shorter than the 
uropods. 

Dinensions.—'Type: length 31.8 mm. 

Color.—Very conspicuously marked with longitudinal stripes of drab and 
reddish brown (Holmes). Abdomen iu life striped longitudinaly with red; 
stripes anteriorly, on carapace, bending obliquely upward; greater part of tail-fan 
a deep mahogany color, with tips of uropods and telson bluish; antennules, 
antennae and legs light reddish brown; eggs of ovigerous female light pea-green. 

Type Locality.—San Diego, California. 

Distribution,—Santa Barbara to San Diego, California (Rathbun). 

Remarks.—Found abundantly in tide pools. The teeth on the under side of 
the rostrum are quite ineonspieuous, and are not indieated in the figure taken from 
Holmes, above. 
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Genus Spirontocaris Date 


Carpus of second pair of legs consisting of seven segments, mandible with 
incisor process, and palp of two segments. 


KEY TO THE CALIFORNIA SPECIES OF SPIRONTOCARIS 


I. One or more supraorbital spines present. 
A. Rostrum roughly subeireular; three, more rarely two, supraorbital spines. 
(Not known south of Monterey.) 
қ prionota. p. 52, 
В. Rostrum not subeireular, more or less elongate; one or two supra- 
orbital spines, 
1, One supraorbital spine. 
a. Rostrum comparatively prominent, longer than eye; supraorbital 
spine relatively small. 
° i. Rostrum less than twice as long as the eye; armed above with 
four spines, two of which are on the carapace, below with 
three teeth on anterior third. (Known only from 448 + 
fathoms.) 
washingtoniana, p. 55. 
ii. Rostrum twice or more tlian twice as long as the eye; armed 
above with ten teeth, last three of which are on the cara- 
pace, below with six teeth, all of whieh are in front of 
the middle of the rostrum. (Only one specimen known, 
from Monterey.) 
affinis. p. 56. 
b. Rostrum inconspicuous, reduced to a spine on frontal margin, much 
shorter than the eye, supraorbital spines a very prominent 
feature; behind rostral spine anterior half of carapace is 
earinated and bears three spines. (Known only from Laguna 
Beach.) 
lagunae, p. 57. 
2. Two supraorbital spines. 

а. Abdominal segments laterally acute. Rostrum shorter than re- 
mainder of carapace. Dorsal spines continued posterior to 
middle of carapace; spines on carapace proper four. (Not 
known south of Point Arena.) 

lamellicornis, p. 53. 
b. First three abdominal segments laterally rounded, 
i. Rostrum longer than remainder of carapace. Dorsal spines 
continued at least to or beyond middle of carapace; spines 
‚ on carapace proper two or three. 
bispinosa, p. 54. 
ii. Rostrum shorter than, rarely as long as, remainder of carapace. 
a. Dorsal spines all in front of middle of carapace, spines on 
carapace proper two. (Known only from 211 + 
fathoms. ) 
sica, p. 55. 
b. Dorsal spiues continued posterior to middle of earapace; 
spines on carapace proper three or four. 
snyderi, p. 54, 
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ПІ. No supraorbital spine or spines. 
А. Rostrum as long as or longer than rest of carapaee. 
1. Terminal half (at least) of rostrum devoid of spines above. Sixth 
abdominal segment not longer than the telson. 

a. Sixth abdominal segment less than twice as long as wide. Ros- 
trum deep, one-fourth as deep as long. (Not known north of 
Monterey Bay.) 

j carinata, p. 62. 

b. Sixth abdominal segment more than twice as long as wide. Ros- 
trum more slender. 

i. Scale at base of antennules extending beyond first segment, 
Third maxilliped with epipod. (Not known south of 
Drake’s Bay.) l 

| flexa, p. 53. 

ii. Seale at base of antennules not reaching beyond or only 
slightly beyond first segment. Third maxilliped without 
epipod. (Not known south of Santa Catalina Island.) 

| gracilis, p. 59. 
2. Terminal half of rostrum with spines (in part, at least). 
a. Sixth abdominal segment longer than telson. 
decora, p. 61. 

b. Sixth abdominal segment shorter than telson. 

i. Third maxillipeds exceeding antennal seale. Rostrum with 
six to eight spines above. 

paludicola, p. 64. 
ii. Third maxillipeds not exceeding antennal scale. 
a. Rostrum with more than eight spines above. (Within 
California region known only from Monterey Bay.) 
layi, p. 68. 
b. Rostrum with five or six spines above. 
i. Third maxillipeds reaching about to the middle of the 
antennal scale. (Not known north of San Francisco 
Bay or south of Laguna Beach.) 
franciscana, p. 60. 
ii. Third maxillipeds reaching nearly to end of antennal 
seale. (Not known south of Santa Cruz.) 
kincaidi, p. 63. 
B. Rostrum shorter than rest of carapace. 
1. Rostrum elongate, reaching beyond middle of antennal scale. 

a. Upper and lower limbs of rostrum «сер and with eonvex margins. 

(Known only from 178 + fathoms.) 
macrophthalma, p. 72. 

b. Upper and lower margins of rostrum not both convex. 

i. Upper margin of rostrum coneave; rostrum armed above with 
six teeth, the last one of which is on the carapace; below 
with three teeth. (Known only from 266 + fathoms.) 

brachydactyla, p. 72. 

ii. Upper margin of rostrum straight; rostrum armed above with 
six to seven teeth, the last two of which are on the eara- 
раес; below with two to four teeth. (Not known north 
of Monterey Bay.) 

picta, p. 68. 


сл 
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2. Rostrum short, not reaching beyond middle of antennal scale. 
a. Rostrum not reaching as far as cornea. (Not known north of 


San Fraucisco Bay.) tou 67 
aylori, p. 67. 


b. Rostrum reaching as far as or beyond the cornea. 
i. Rostrum not reaching second segment of antennular peduncle. 
a. Antennal scale about equal in length to or shorter than 
the telson. (Not known south of San Francisco Bay.) 
brevirostris, p. 66. 
b. Antennal scale longer than the telson. (Not known north 
of San Francisco Bay.) 2 
palpator, p. 65. 
n. Rostrum reaching second segment of antennular peduncle and 


usually beyond. : 
eristata, p. 69. 


As ean be seen above, the species of Spirontocaris dealt with in this paper 
arrange themselves readily into four groups based on the number of supraorbital 
spines; the last of these groups has been subdivided for convenience, owing to 
the number of species included in it. 


I. Group with more than two supraorbital spines, p. 52. 
II. Group with two supraorbital spines, p. 53. 
ІІІ. Group with one supraorbital spine, р. 55. 
IV. Group with no supraorbital spines. 
a. Rostrum as long as or longer than remainder of carapace, p. 58. 
b. Rostrum shorter than remainder of carapace, p. 65. 


I. Group with more than two supraorbital spines. 
Spirontocaris prionota (Stimpson) 


Hippolyte prionota Stimpson, Proc. Acad. Nat. Sci. Phila., 16, 153, 1864; 
Kingsley, Bull. Essex Inst., 14, 127, pl. 2, fig. 9, 1883. 

Spirontocaris prionota Walker, Trans. Liverpool Biol Soc.. 12, 277, 1898; 
Holmes (mis-spelled prionata), Occas. Papers Calif. Acad. Sci, 7, 206, 
1900; Rathbun, H. A. E., 10, 61, 1904. 


Fig. 28. Spirontocaris prionota, lateral view of carapace and abdomen 
(adapted from Kingsley). 


Characters.—Carapace with two or three supraorbital spines in a longitudinal 
series; dorsally crested nearly to the posterior margin and armed with three 
teeth, the anterior margins of whieh are armed on either side with a short, trans- 
verse row of small spines. Rostrum shorter than the сатарасе, lamelliform, very 
deep though not so deep as long; general outline roughly subeireular; anterior 
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and dorsal margin minutely serrated, with spinuliform teeth, lower margin with 
four or five small simple teeth. Abdominal segments laterally rounded, except 
the fourth and fifth which have the posterolateral angle produced into an acute 
tooth. Dactyls of ambulatory legs about one-half as long as their propodi. 

Dimensions.—Type: length about 35 mm. 

Type Locality.—Puget Sound. 

Distribution.—From Bering Sea to Monterey, California, to 80 fathoms 
(Rathbun). Japan (Balss). 

Remarks.—To Kingsley’s figure one must add two or three supraorbital spines 
arranged in a longitudinal series, While three scems to be the normal number the 
anterior one is often reduced and sometimes wanting (Rathbun). Easily dis- 
tinguished from the other North Pacific lamelli-rostral species by serrate margin 
of dorsal teeth, and rostrum (Stimpson). 


II. Group with two supraorbital spines. 
Spirontocaris lamellicornis (Dana) 


Hippolyte lamellicornis Dana, Proc. Acad. Nat. Sci. Phila. 6, 24, 1852; 
Crust. U. S. Expl. Exped., 1, 576, 1852, pl. 36, fig. 6, 1855. 

Spirontocaris lamellicornis Holmes, Occas. Papers Calif. Acad. Sci., 7, 208, 
1900; Rathbun, H. A. E., 10, 62, fig. 18, 1904. 


Ее 


Fig. 29. Spirontocaris lamellicornis, 9, lateral view of carapace, X 195 (from 
Rathbun, U. S. N. M.). 


Charactcrs—Abdominal segments laterally acute. Rostrum with mid-rib 
horizontal or but slightly ascending, about three-fourths as long as the rest of 
the carapace, broad and lamellate, continued backward nearly to posterior margin 
of carapace. Median spines of carapace proper four, rather larger than the rostral 
teeth which number about six above; below there are two teeth, of which the 
anterior forms the lower of the two teeth forming the bifid tip of the rostrum. 
Daetyls of the last pair of ambulatory legs about half as long as their propodi. 

Dimensions.—Types: length 38 to 50.8 mm. 

Type Locality.—Dungeness, Straits of Fuea. 

Distribution.—This species occurs sparingly from Unalaska to Point Arena, 
California, 9 to 77 fathoms (Rathbun). 

Remarks,—The number of supraorbital spines for this species as figured by 
Dana is only one. This is either an error or an abnormality for an examination 
of all the Т). S. National Museum material of this species fails to show any excep- 
tion to the rule of two supraorbital spines. Dana also has the first abdominal 
segment laterally rounded, which is only exceptionally the case; as a rule it is 
acute. 
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Spirontocaris bispinosa llolmes 


Spirontocaris bispinosa Holmes, Oceas. Papers Calif. Acad. Sei, 7, 207, 
1900; Rathbun, H. A. E., 10, 68, fig. 23, 1904. 


Fig. 30. Spirontocaris bispinosa, 9, lateral view of carapace, X 2 (from Rath- 
bun, U. S. N. M.). i 


Characters.—Rostrum a little longer than remainder of carapace, Distal half 
of rostrum a slender, styliform process, with a strong upward trend, devoid of 
teeth above and with a single tooth below. Basal half of rostrum high and 
laminate, eontinued backward over the anterior two-thirds of the carapace as a 
carina, armed above with ten to twelve teeth which decrease in size and become | 
more closely set anteriorly, there being several small teeth crowded together where 
the rostrum is abruptly narrowed; the two posterior dorsal teeth are the two 
median spines of the earapace proper; below the basal half of the rostrum is 
armed with three or four low teeth. First three abdominal segments laterally 
rounded. Dactyls of ambulatory legs about one-half as long as their propodi. 

Dimensions.—Of an ovigerous female, approximate length 59.5 mmi., length of 
carapace aud rostrum 25.2 mm., of rostrum 14.8 mm. (Rathbun). 

Type Locality.—Puget Sound. 

Distribution—From Yes Bay, Alaska, to off San Diego, California, 13 to 211 
fathoms. i 


Spirontocaris snyderi Rathbun 


Spirontocaris snyderi Rathbun, Proc. U. S. Nat. Mus, 24, 894, 1902; 
H. A. E., 10, 69, fig. 24, 1904. 


Fig. 31. Spirontocaris snyderi, 9, lateral view of carapace, X 215 (from Rath- 
т TSEN 


Characters.—Median spines of the carapace proper three or four; between 
these spines and the small ones on the rostrum there is a eonsiderable space; 
rostral teeth five or six above and three or four below. Rostrum а little shorter 
than remainder of the earapace, much the shape of that of S. bispinosa except 
that the mid-rib is more rapidly ascending and ends in а short point and that the 
upper lamina is more shallow and of rather even depth. First three abdominal 
segments laterally rounded. Dactyls of ambulatory legs one-third as long as their 
propodi or less than one-third. 
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Dimensions.—Type, ovigerous female: approximate length, 28 mm.; length of 
carapace and rostrum 9.4 mm., of rostrum 4.4 mm. 

Type Locality.—Monterey Bay, California. 

Distribution.—Pnget Sound to Lower California, 44 to 77 fathoms (Rathbun). 

Remarks.—This species bears a curious resemblance to S. bispinosa; in general 
terms it is а bispinosa with the slender spine of the rostrum broken off; but а 
closer examination shows other and more radieal differences (Rathbun), 


Spirontocaris sica Rathbun 


Spirontocaris sica Rathbun, Proe. U. S. Nat. Mus., 24, 894, 1902; Н. A. E., 
10, 69, fig. 25, 1904. 


Fig. 82. Spirontocaris sica, 9, lateral view of carapace, X 135 (from Rathbun, 
USN М. 


Characters.—Near 8. bispinosa. Posterior median tooth of carapace eonsider- 
ably in front of middle. Rostrum shorter than in S. bispinosa; upper and lower 
laminae narrower and extending nearer the tip; armed with nine to fourteen teeth 
above (in S. bispinosa ten to twelve), the last two of which are on the carapace; 
below with three to five teeth on the lamina (as in 8. bispinosa), but none on the 
slender terminal portion. First three abdominal segments laterally ronnded. 
Daetyls of ambulatory legs about one-third as long as their propodi. 

Dimensions.—Type, female: length 58 min.; length of carapace and rostrum 
24,8 mm., of rostrum 12.8 mm. 

Туре Locality.—Santa Barbara Channel, 265 fathoms (‘‘ Albatross 
3200). 

Distribution.—Off the eoast of California, from Point Arena to San Diego, 
211 to 464 fathoms (Rathbun). 


77 


station 


III. Group with one supraorbital spine. 


Spirontocaris washingtoniana Rathbun 


Spirontocaris washingtoniana Rathbun, Proc. U. S. Nat. Mus., 24, 895, 
1902; Н. A. E., 10, 76, fig. 30, 1904. 


Fig. 33. Spirontocaris washingtoniana, 9, lateral view of earapaee, X 214, 
(from Rathbun, U. 8. N. M.). 
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Charaeters.—Carapaee stout, earinated in its anterior half; posterior median 
spine situated at the anterior fourth of the earapaee. Rostrum slender, half as 
long as the earapaee, reaching just to end of first segment of the anteunules, 
nearly horizontal, slightly sinuous; dorsal spines four, two of which are on the 
earapace; anterior two-fifths of rostrum unarmed above, armed below with three 
teeth on anterior third, one tooth close to the tip; exeept for the teeth the rostrum 
is seareely limbed above or below. Basal seale of antennules about two-thirds as 
long as the first segment of the pedunele. Abdomen narrow compared with eara- 
paee; posterior margin of third segment is moderately produced; sixth segment 
one and one-half times as long as fifth, and a little more than one-half as loug 
as the telson. 

Dimensions.—Type, female: length 39 mm., of carapace and rostrum 14 mm., 
of rostrum 5 mm. 


Type Locality.—Off Sea Lion Roek, Washington, 685 fathoms (‘‘Albatross’’ 
station 3071). 


Distribution.—Has also been taken east of San Clemente Island, California, 
448 to 468 fathoms (‘‘ Albatross’’ station 4401; 1 9). 


Spirontocaris affinis (Owen) 


Hippolyte affinis Owen, in Zoology of Captain Beechey’s Voyage (in the 
**Blossom??), Crustacea, p. 90, pl. 27, fig. 4, 1839; Holmes, Oeeas. 
Papers Calif. Aead. Sci, 7, 194, 1900. 

Spirontocaris affinis Rathbun, H. A. E., 10, 77, 1904. 


Fig. 34. Spirontocaris affinis, lateral view of anterior portion (after Owen). 


Characters.—Depth of rostrum greater than one-third but not quite equal to 
half its length; rostrum shorter than the antennules but exeeeding their peduneles; 
armed above with ten more or less evenly spaced, subequal teeth, the last three 
of whieh are on the carapace; armed below with about six teeth, all in front of the 
middle of the rostrum. Тһе spine on the outer side of the base of the antennules 
exeeeds the first segment of the pedunele in length. Fifth segment of abdomen 
laterally unarmed. 

Dimensions.—Type: length 38 mm. 

Color.—Red (Owen). 

Type Locality.—Monterey, California. 

JAcmarks.—llas not been reported sinee Owen's original deseriptiou. 
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Spirontocaris lagunae sp. nov. 
Plate 12, figures 10 and 11 


Fig. 35. Spirontocaris lagunae, $, mandible, much enlarged. 


Description.—Carapace about one-half as long as abdomen, exelusive of telson; 
surface with small, seattered tufts of setae. Rostrum very small, reduced to a 
mere spiniform tooth; supraorbital spine well developed, prominent, reaching 
beyond the frontal margin of the carapace by about half the length of the eye- 
stalk; behind the rostrum the carapace is more or less carinated, carina bearing 
three teeth on anterior half of carapace, and fading out toward posterior margin; 
of these teeth the median is much the largest, being about twice the size of the 
other two, whieh are subequal; posterior tooth at about the middle of the earapace; 
anterolateral margin with suboeular, antennal and branchiostegal spines. An- 
tennular peduncle reaching forward about half the length of the antennal scale, 
flagella attaining its extremity; antennal peduncle about as long as or slightly 
longer than antennular peduncle. Mandible with incisor process and palp of two 
segments. Third pair of maxillipeds exceeding the antennal peduncle but falling 
short of the tip of the scale. Carpus of second pair of legs with seven segments. 
Propodi of ambulatory legs spinulous below, daetyls with five eorneous spines, 
increasing in size to the last or terminal one; terminal spine and the one next 
adjacent subequal, making the daetyl appear biunguieulate. i 

First three abdominal segments laterally rounded; epimera of fourth somewhat, 
and fifth prononncedly drawn out into a backward pointing, aente, spine-tipped 
process, armed on the posterior margin with a seeond spine a little distanee above 
the first; postero-ventral angle of sixth segment prolonged into a strong, stout 
spine, above whieh, on the posterior margin, there is a much shorter, weaker one; 
on the ventral surfaee of this segment there is a blunt, conical tuberele, at about 
the anterior fourth of the median line; dorsal surface of telson with three pairs 
of spinules. 

Dimensions. 
about 20 mm. 

Color.—'Type, ‘‘kelp color’? (Hilton). The label on two other specimens also 
collected by Prof. W. A. Hilton reads: ‘‘Body light, legs darker, red and 
black on appendages. '? 

Type Locality.—Known only from two ovigerous females and one male speci- 
men dredged at Laguna Beach, California, by Prof. W. A. Hilton. Of these 
the male and one female were taken August 27, 1917, in 12 to 15 fathoms. 


Type (Cat. No. 52711, U. S. N. M.), ovigerous female: length 
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Remarks.—From the great development of the supraorbital spines it would 
appear that this species is referable to the genus Alope White, from which it 
differs, however, in having a mandibular palp of only two segments instead of 
three as is characteristic of that genus. 


IV. Group with no supraorbital spines. 


Section a. Rostrum as long as or longer than remainder of carapace. (In this 
subgroup, with the exception of S. paludicola, the third maxillipeds do not exceed 
the antennal seale. In 5. gracilis, flexa, carinata, and franciscana the third max- 
illipeds reach about to the middle of the antennal scale or only slightly beyond 
the middle. In 8. decora they extend well beyond the middle and in 8. kincaidi 
nearly to the end of the seale, but in neither do they quite attain its end or at all 
exceed it. In S. paludicola, mentioned above, the third maxillipeds slightly exceed 
the tip of the antennal seale. The length of the third maxillipeds of S. layi is 
not known.) (For seetion b, see p. 65.) 


Spirontocaris flexa Rathbun 


Spiroutocaris camtschatica Rathbun, The Fur Seals and Fur-Seal Islands 
of the North Paeifie Ocean, pt. ПІ, p. 557, 1899, not 8. camtschatica 
(Stimpson). 

Spirontocaris flexe Rathbun, Proe. U. S. Nat. Mus., 21, 986, 1909; Н. A. E., 
10, 78, fig. 32, 1904. 


Fig. 36. Spirontocaris flexa, 9; a, lateral view of carapace and abdomen, 
X 214; b, dorsal view of anterior portion, X 374 (from Rathbun, U. 8. №. M.). 


Characters.—Rostrum slender, armed with four or five teeth above, including 
one or two on the сағарасе, anterior tooth near middle of rostrum; anterior half 
of rostrum not limbed above; lower limb narrow and armed with from five to eight 
spines. Basal spine of the antennules extends beyond the first segment of the 
pedunele. "The abdomen is strongly genieulated at the third segment, whieh is 
posteriorly produced and compressed, forming a smooth, rounded earina; sixth 
segment more Шап twiee but not three times as loug as wide, and shorter than 
the telson. 
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Dimensions.—Type, female: length 54 mm.; of carapaee and rostrum 20 mm.; 
of rostrum 11.5 mm. i 

Type Localitu.—North of Bird Island, Shumagins, Alaska, 21 fathoms (** Alba- 
tross’’ station 2850). 

Distribution—F rom Bering Sea to Drake's Bay, California, 20 to 93 fathoms 
(Rathbun). 

Remarks.—'lhis species is very near S. gracilis, from which it differs in the 
longer basal scale of the antennules, in the lower position of the pterygostomian 
spine, in the presence of epipods on the maxilliped and first two pairs of fect 
(Rathbun). 


Spirontocaris gracilis (Stimpson) 


Hippolyte gracilis Stimpson, Proe. Acad. Nat. Sci. Phila., 16, 155, 1864. 

Heptacarpus tenuissimus Holmes, Oecas. Papers Calif. Асай. Sei, 7, 203, 
1900. 

Heptacarpus? gracilis Holmes, ibid., 7, 205, 1900. 

Spirontocaris gracilis Rathbun, H. A. E., 10, 77, fig. 31, 1904. 


Fig. 37. JSpirontocaris gracilis, 9, lateral view, X 2 (from Rathbun, U. 8. 
NEMDE 


Characters —Rostrum very slender, similar to that of S. flexa, scarcely higher 
than wide; armed above with four spines, the posterior on the earapace, the 
auterior near middle of rostrum; armed below with four or five small distant 
teeth. The spine on the outer side of the base of the antennules does not reach 
beyond, or only slightly beyond the first segment of the peduncle. Third maxilliped 
without an epipodite (see Remarks). Abdomen strongly genieulated or bent at 
a right angle at the third segment, which is posteriorly produeed and eompressed 
forming a smooth, rounded earina; sixth segment more than twice but not three 
times as long as wide, and not longer than the telson. 

Dimensions.—Type: length 31.8 mm. 

Type Locality.—Puget Sound. 

Distribution.—From the Shunagins, Alaska, to Santa Catalina Island, Califor- 
nia, 21 to 47 fathoms. 

Remarks.—This is, so far as known, the only Spirontocaris from the west 
coast of America in which the third maxilliped lacks an epipodite. 


Biological Survey of San Francisco Bay.—Spirontocaris gracilis 
was taken at three outside stations, D 5785, 5786, 5791, which were 
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made at a depth of 29 to 40 fathoms, in close correspondence with its 
known bathymetrie range (see Distribution above). The bottom at 
the first two of these stations was “very fine, dark green sand,” at 
the last one practically nothing but “refuse and garbage." The 
range of bottom temperature at these stations was 9.6? to 9.59 С; 
the range of salinity, 34.2 to 34.3. 


Spirontocaris franciscana sp. nov. 
Plate 12, figures 8 and 9 


Descripiion.—Rostrum about one-fourth longer than the сатараес, only slightly 
exeeeding the antennal seale; armed above with five teeth, the last of which is 
situated on the carapace, while the most anterior is slightly more than one-third, 
about two-fifths, the length of the rostrum from the tip; armed below with six 
to seven teeth, the most anterior of whieh is the smaller and is situated imme- 
diately behind the acute tip, thus giving the rostral extremity a bifid appearance. 
The suborbital angle of the carapace is prominent and the antennal spine is well 
developed, but there is no trace of a pterygostomian spine. 

Thinner flagellum of the antennules exceeds the blade of the antennal scale 
by as much as the blade exceeds the spine; thicker flagellum extends four-fifths 
the length of the antennal scale; basal scale of antennules not reaching beyond 
proximal margin of the first segment of the peduncle. Antennal pedunele reach- 
ing about as far forward as the antennular peduncle; antennal scale (measured 
along outer margin) about equal to the carapace in length. 

The maxillipeds about reach or just fall short of the middle of the antennal 
scale. First pair of feet reach as far forward as the eyes, the second exceed the 
maxillipeds by the length of the hand, the third pair by about one-third the length 
of their propodal joints, and the fourth pair by the length of their dactyli, while 
the last or fifth extend only as far forward as the tips of the maxillipeds. This 
species, like S. stylus, has an epipod but no exopod on the third masilliped, and 
has all the thoraeie feet without epipods. 

Abdomen strongly genieulated at the third segment, whieh is more or less 
evenly rounded above; sixth segment shorter than the telson; telson with four 
to six pairs of lateral spinules. 

Dimensions.—Type (Cat. No. 50439, U. S. N. M.), ovigerous female: length 
46 mm., of carapace and rostrum 17 mm., of rostrum 10 mm. 

Color.— ‘Plain reddish brown (pale).’’ Taken from the label of a specimen 
collected by Prof. W. A. Hilton at Lagnna Beach. 

Type Locality—San Francisco Bay (‘‘Albatross’’ station D 5770). 

Distribution—San Francisco Bay and Laguna Beach, California, 214 to 7% 
fathoms. 

Remarks.—This species is close to Spirontocaris stylus of Stimpson (sce Rath- 
bun, 1904a, p. 84, for description), and like it lacks a pterygostomian spine, but 
differs, however, in that the teeth of the dorsal margin of the rostrum extend 
forward onto its distal half; the rostrum too, is shorter, and the antennal 
peduncle longer in S. franciseana, which also, withal, is the stouter and more 
robust species of the two. 

One of the San Francisco Bay specimens (the single one taken at D 5778) 
has the anterior dorsal tooth at the middle of the rostrum, and did it not 
coincide so closely іп all other points, I should be inclined to doubt its identity. 
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Biological Survey of San Francisco Bay.—Only four specimens of 
this species were taken in the bay; three іп 5 to 714 fathoms, from 
the ''rough, roeky bottom'' to the eastward of Point Bonita 
(D 5770); and one also from a hard bottom of “fine clean gray 
sand, and medium sized rounded stones” in 214 to 314 fathoms on 
the bay side of Fort Point (D 5778). 


Spirontocaris decora Rathbun 


Spirontocaris decora Rathbun, Proc. U. S. Nat. Mus., 21, 896, 1902; 
H. A. E., 10, 79, fig. 33, 1904. 


Fig. 38. Spirontocaris decora, 9, lateral view, X 3 (from Rathbun, U. 8. 
N. M.). 


Charaoters.—Sixth abdominal segment longer than the telson, nearly three 
times as long as wide. Rostrum longer than the earapaee, armed above with four 
or five teeth, of which one or two are on the carapace, anterior tooth in front of 
middle of rostrum. Rostrum not deep, but less slender than in 8. gracilis and 
S. flexa, a little concave above, but nearly horizontal; lower limb narrowing distally 
from near posterior end, armed with six to eight teeth; tip acuminate, Basal spine 
of antennules reaching about to end of first segment of the peduncle. Posterior 
margin of third segment of abdomen is produced backward in the middle, and 
the segment itself is posteriorly prominent but not laterally ріпеһей or carinated 
as in allied species. 

Dimensions.—Type, female: approximate length 47 mm., length of carapace 
and rostrum 16.4 mm., of rostrum 9 min. 

Type Locality.—Off Santa Cruz Island, California (‘‘Albatross’’ station 
2946). 

Distribution.—From Straits of Fuca to San Diego, California, 50 to 171 
fathoms (Rathbun). 


62 University of California Publications in Zoology 191. 23 


Spirontocaris carinata (Holmes) 


Heptacarpus carinatus Holmes, Oceas. Papers Calif, Acad. Sei, 7, 202, 
pl. 3, fig. 60, 1900. 
Spirontocaris carinata Rathbun, H. A. E., 10, 84, 1904. 


Fig. 39. Spirontocaris carinata, lateral view of carapace and abdomen (after 
Holmes). 


Characters.—Rostrum deep, one-fourth as deep as long; armed above with 
four to six small teeth, the posterior one on the carapace, the anterior oue a little 
behind the middle of the rostrum, below with four to six teeth, the anterior 
of which is commonly near the tip. Basal spine of the antennules reaches about 
to the tip of the first segment of the peduncle. Third segment of abdomen 
is posteriorly produeed and erested; sixth less than twice as long as wide, and 
shorter than the telson. 

Dimensions.—Single specimen in the U. S. National Museum: length from 
tip of rostrum to end of telson 48 mm., of rostrum 9 mm., of carapace 9 mm., 
of telson 6 mm. 

Color.—Varies with surroundings. Speeimens among bright green seaweeds 
are of a uniform bright green eolor, while the specimens living only a few yards 
away among the red seaweeds imitate almost exactly the color of the algae that 
surround them (Holmes). 

Type Locality.—Monterey Bay, California. 

Distribution—From Monterey Bay, shallow water (Holmes), to Point Loma, 
California (5 Albatross?’ one speeimen) (Rathbun). I have also seen a specimen 
dredged at Laguna Beach by Prof. W. A. Hilton in 10 to 15 fathoms. 


Remarks,—The eyes of this species are very slender, The antennular peduncles 
extend about one-third the length of acicle (Rathbun). 
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Spirontocaris kincaidi Rathbun 


Spirontocaris kincaidi Rathbun, Proc. U. S. Nat. Mus., 24, 899, 1902; 
Н. A. E., 10, 95, fig. 43, 1904, 


Fig. 40. Spirontocaris kincaidi, 9, lateral view, X 215 (from Rathbun, U. 8. 
N. М). 


Characters.—Carapace short in relation to the abdomen. Rostrum one-third 
longer than the carapace, not reaching tip of antennal scale, slightly concave 
above, horizontal; armed above with five, occasionally six teeth, two of which 
are ou the earapace, anterior dorsal tooth a little in front of the middle of the 
rostrum; tip aeute; lower limb tapering from a point in front of the eye to the 
tip, armed with five teeth, one subterminal. Basal spine of the antennules reach- 
ing distal margin of the second segment of the peduncle. Posterior margin of 
the third abdominal segment is produced backward iuto a pronounced lobe; the 
abdomen is strongly bent at this point; the fourth segment is spineless; the sixth 
is barely twiee as long as wide or high, and a little shorter than the telson. 

Düinensions.— Type, ovigerous female: approximate length 26.5 mm., length 
of carapace and rostrum 13.6 mm., of rostrum 7.7 mm. 

Туре Locality.—Off Santa Cruz, California, 21 fathoms (‘‘ Albatross’’ station 
3121). 

Distribution.—Puget Sound to San Pedro, California, 21 to 100 fathoms. 


Spirontocaris layi (Owen) 


Hippolyte layi Owen, in Zoology of Captain Beechey’s Voyage (in the 
‘‘ Blossom"), Crustacea, p. 90, pl. 27, fig. 3, 1839; Bate in Lord's 
Naturalist in British Columbia, 2, 279, 1866; Lockington, Bull. Essex 
Inst., 10, 161, 1878. 

Spirontocaris layi Rathbun, Н. A, E., 10, 96, 1904. 


Fig. 4l. Spirontocaris layi, lateral view of anterior portion (after Owen). 
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Characters.—hRostrum armed above with about ten unequally spaced teeth, the 
last three of whieh are on the earapace; below with four or five nearly equal 
teeth in front of the middle of the rostrum. 

Dimcnsions,—Type: length, 63.5 mm. 

Color.—Red (Owen). 

Typc Locality.—Monterey, California. 

Distribution.—Monterey, California (Owen), Esquimalt Harbor, Vancouver 
Island (Bate). 


Spirontocaris paludicola (Holmes) 


Heptacarpus paludicola Holmes, Oceas. Papers Calif. Acad. Sei., 7, 201, 
pl. 3, figs. 56, 57, 1900. 
Spirontocaris paludicola Rathbun, Н. A. E., 10, 101, 1904. 
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Fig. 49. Spirontocaris paludicola; а, lateral view of carapace; b, acicle (after 
Holmes). 


Characters.—Third maxillipeds exeeeding the antennal scale. Rostrum slender, 
about as long as carapace, reaching nearly to or slightly beyond the end of the 
antennal seale, armed above with six to eight evenly spaced teeth, the last tooth on 
the anterior fourth of the earapaee; armed below with two to four teeth on the 
distal third or two-fifths of the rostrum. "Third segment of the abdomen smoothly 
rounded above, not earinate or with posterior margin produced; sixth segment 
about one and one-third or one-half times as long as wide and shorter than the 
telson, whieh is shorter than the antennal seale. 

Dimensions.—Length of the specimens taken in San Francisco Bay ranged 
from 22 to 32 mm., from tip of rostrum to end of telson. 

Color.—Uniform green (Holmes). 

Type Locality.—Wwumboldt Bay, California. 

Distribution.—British Columbia to San Diego, California. 

Remarks.—Oecasional specimens of this species have been found with the 
rostrum shorter than the carapace and antennal scale as well, a rare and appar- 
ently abnormal condition. In sueh eases, in preserved material, it is quite difficult 
to distinguish the species from S. picta. However, the rostrum always reaches 
about to the middle of the thicker flagellum of the antennules or beyond, while 
in S. picta the rostrum only slightly execeds the antennular pedunele, if at all. 
On the whole, S. paludicola runs larger in size. In specimens of relatively the 
same size the rostrum and aciele are comparatively longer in 8. paludicola; the 
teeth on the lower side of the rostrum are apparently not quite so bunehed near 
the tip as in S. picta, but are more widely and evenly separated; the sixth abdom- 
inal segment is longer and eomparatively not quite so stout; and tle posterior 
ambulatory legs are much more slender than in S. picta. 
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Biological Survey of San Francisco Bay—Spirontocaris paludicola 
was found in shallow water, in patches of eel grass along the Raccoon 
Strait’s shore of Angel Island, where one specimen was taken by 
means of a boat-dredge in 2 to 514 fathoms (D 5763), and among 
the algal growths in pools on the tidal flats north of the Standard Oil 
pier, Richmond, where also only a single speeimen was obtained. 


IV. Group with no supraorbital spines—(Continued) 


Section b. Rostrum shorter than the carapace, not exceeding three-fourths its 
length. (In this subgroup the third maxillipeds exceed the antennal seale except 
in occasional specimens of S. picta, in which the maxillipeds attain but fail to 
reach beyond the tip of the antennal scale, and in S. macrophthalma, in which they 
fall short of the tip of the antennal scale. Іп S. taylori, palpator and brevirostris 
the third maxillipeds exeeed the tip of the antennal seale by the whole, or the 
greater part of the terminal joint, and occasionally in some adults of the two 
latter species by the two last joints of the maxillipeds. In 8. cristata and the 
greater number of specimens of S. picta the third maxillipeds only slightly exceed 
the antennal scale. In S. brachydactyla the third maxillipeds exceed the antennal 
seale by half the length of the last joint. The basal spine of the antennules in 
all the above species usually reaches to about the middle of the second segment 
of the peduncle, except іп S. macrophthalma and S. brachydactyla; in the former 
it does not quite reach the end of the first segment, while in the latter it varies 
from being slightly shorter to slightly longer than the first segment of the anten- 
nular pedunele.) (For section a, see p. 58.) 


Spirontocaris palpator (Owen) 


Hippolyte palpator Owen, in Zoology of Captain Beechey’s Voyage (in 
the ** Blossom"), Crustacea, р. 89, pl. 28, fig. 3, 1839. 

Heptacarpus palpator Holmes, Oecas. Papers Calif. Acad. Sci., 7, 196, pl. 3, 
figs. 48, 49, 1900. 

Spirontocaris palpator Rathbun, H. A. E., 10, 98, 1904; Hilton, Jour. Ent. 
Zool. Pomona Coll., 8, 69, 1916; ibid., 10, 54, 1918. 
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Fig. 43. Spirontocaris palpator; a, lateral view of carapace; b, acicle (after 
Holmes). 


Characters.—Antenual scale longer than the telson; antennal peduncle reaching 
about to the middle of the scale, Rostrum reaching cornea or beyond, but not 
exceeding first segment of antennular peduncle; armed above ‘with four to seven 
teeth, the last two or three of which are on the carapace; below without teeth 
or a small one near the tip; tip of rostrum usually simple, sometimes bifid or trifid. 
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Dimensions.—Type: length 46.6 num. 

Color.—Red (Owen). Almost transparent; red on the thorax in one case, 
body streaked with brownish iu another; still another with body violet and appen- 
dages deep pink; in a fourth instance the body had a light pink tinge. 

Type Locality.—Monterey, California. 

Distribution —Saun Francisco Bay, California, to Magdalena Bay, Lower 
California. 

Remarks,—This species and the one following (S. brevirostris) are very similar 
in general appearance and are undoubtedly closely related. They can always be 
distinguished by the length of the antennal scale as compared with the telson; 
it is always longer than the telson in S. palpator; it may be equal, but never 
exceeds the telson in 8. brevirostris, often falling short of it. S. brevirostris is 
relatively the much stouter and more robust species of the two, attaining also a 
much greater size. To emphasize these differences the following table, based on 
four of the largest specimens of each species in the U. S. National Museum 
collections, is inserted. 


Length of Length of Length of 


All measurements Length of | abdomen third antenna) Length of 
in mm. Loeality carapace (over all) maxillipeds scale telson 
S. palpator San Pedro 8 17 12 4 3.5 
8. palpator Pacifie Grove 9 19 15 5 4.0 
S. palpator San Diego 9 Bo 20 5 4.5 
S. palpator San Diego 10 21 20 6 5.0 
S. brevirostris San Francisco Bay 14 2 37 7 7.0 
S. brevirostris — IKadiak, Alaska 14 30 25 7 8.0 
5. brevirostris бап Francisco Bay 15 32 31 7 8.0 
S. brevirostris Unalaska, Alaska 17 35 43 8 8.0 


In eleven of a series of fourteen specimens of S. palpator, the tip of the 
rostrum had a simple ending, tip in one bifid and in two trifid. 


Spirontocaris brevirostris (Dana) 


Hippolyte brevirostris Dana, Proe. Acad. Nat. Sei. Phila., 6, 24, 1852; 
Crust. U. 6. Expl. Exped., 1, 566, 1852, pl. 36, fig. 5, 1855. 
Heptacarpus brevirostris Holmes, Осеав. Papers Calif. Acad. Sci., 7, 198, 
pl. 3, figs. 50, 51, 1900. ° 
Spirontocaris brevirostris Rathbun, H. A. E., 10, 99, 1904. 
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Fig. 44. Spirontocaris brevirostris; a, lateral view of carapace; b, acicle 
(from Holmes). 
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Characters,—Antennal scale about the same length or shorter than the telson; 
antennal peduncle reaching about two-thirds the length of the scale. Rostrum 
reaching eornea or beyond, but not exceeding first segment of antennular peduncle; 
armed above with five or six teeth, the last three or four of which are on the 
carapace; below without teeth; tip of rostrum simple, very exceptionally bifid. 

Dimensions.—Types: length of body 31.8 to 38 mm. 

Color.—Uniform light crimson or scarlet (Stimpson). 

Type Locality.—Dungeness, Straits of Fuca. > 

Distribution.—Attu, Aleutian Islands, to San Francisco Bay, California (Rath- 
bun). 

JHemarks.—l have examined a series of about seventy specimens of this species 
and find that practically all have the antennal scale about as long as the telson; 
ten had the antennal scale shorter than the telson. In all but one the tip of 
the rostrum ended simply; in this single exception it was clearly bifid, owing to 
the fact that the first rostral spine was situated immediately above the acute tip. 


Biological Survey of San Francisco Bay.—Only two specimens of 
Spirontocaris brevirostris were taken m the bay; one along the south- 
ern shore of Golden Gate in 214 to 314 fathoms, in company with S. 
taylori at D 5778, and one near the head of Raccoon Strait in 13 to 
19 fathoms at D 5795. The bottom in both cases was more or less 
rocky, characterized by considerable algal growth in the ease of the 
former. 


Spirontocaris taylori (Stimpson) 


Hippolyte taylori Stimpson, Jour. Boston бос. Nat. Hist., 6, 500, 1857. 

Heptacarpus taylori Holmes, Оссав. Papers Calif. Acad. Sci., 7, 199, pl. 3, 
figs. 52, 53, 1900. 

Spirontocaris taylori Rathbun, H. A. E., 10, 101, 1904. 
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Fig. 45. Spirontocaris taylori; a, lateral view of carapace; b, acicle (after 
Holmes). 


Characters.—Rostrum very short, not reaching eveu to the cornea, extending 
very little beyond the anterior margin of the carapace, armed above with five or 
six teeth, the last three or four situated on the carapace; anteriorly the teeth 
become more inclined forward, the end of the rostrum appearing curved down- 
ward although the lower margin is horizontal; unarmed below. Antennal scale 
about as long as telson. 

Dimensions.—The Biological Survey specimens listed below ranged between 
11 and 28 mm. in length, from tip of rostrum to end of telson. 

Type Locality.—Monterey, California. 
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Distribution—San Franeiseo Bay, California, to Magdalena Bay, Lower Cali- 
fornia (Rathbun). 

Remarks.—Distinguished by the extreme shortness of the rostrum (Stimpson). 
S. taylori though approaching S. brevirostris never attains so large a size and 
always retains its characteristie rostrum in whieh the last two teeth, immediately 
following the aeute tip, are above rather than behind it. 


Biological Survey of San Francisco Вау. —Тһе localities at which 
Spirontocaris taylori was taken were always characterized by an 
abundant growth of algae. This species was dredged from among 
the rocks, in 2 to 5 and possibly 7 fathoms along both shores of Golden 
Gate: two specimens at D 5770, on the north side east of Point Bonita, 
and two and six specimens respectively, at D 5777 and 5778 on the 
south side, cast of Fort Point. Five other specimens were washed 
from bunches of seaweed stripped from the piles of the Sausalito 
Ferry building. 


Spirontocaris picta (Stimpson) 


Hippolyte picta Stimpson, Ann, Lye. Nat. Hist., N. Y., 10, 125, 1871. 

Heptacarpus pictus Holmes, Оссав. Papers Calif. Acad. Sei, 7, 200, pl. 3, 
figs. 54 and 55, 1900. 

Spirontocaris picta Rathbun, H. A. E., 10, 101, 1904. 

Heptacarpus pictus Baker, Rep. Laguna Mar. 127 al 0/95, ІЗ), 
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Fig. 46. Spirontocaris picta; а, lateral view of carapace; b, аеіеје (after 
Holmes) ; ; c and d, variations in spiniug of rostrum; e, mandible (after Baker). 


Characters.—Rostrum reaches beyond the middle of the antennal seale but does 
not exceed three-fourths its length, about equals or slightly exeeeds the antennular 
peduncle; armed above with six or seven quite evenly spaeed teeth, the last two 
of which are on the earapaee; armed below with two to four teeth near the tip. 
Antennal seale about as long as the telson. 

Dimensions.—Type: length 33.8 mm. 
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Color.—Thorax obliquely streaked with crimson (Stimpson). Greenish, semi- 
transparent, with oblique reddish marks on carapace (Baker). 

Type Locality.—Monterey, California. 

Distribution.—Monterey Bay to San Diego, California (Rathbun). 

Remarks.—Abundant in tide pools (Baker). The rostrum is more slender over 
the eyes and the teeth on the under side appear to be closer together than seems 
to be the ease in S. paludicola. 


Spirontocaris cristata (Stimpson) 


Hippolyte cristata Stimpson, Proc. Acad. Nat. Sci. Phila., 12, 33, 1860; not 
H. cristatus de Haan, 1849. 

Heptacarpus cristatus Holmes, Occas. Papers Calif. Acad. Sei, 7, 202, 
pl. 3, figs. 58, 59, 1900. 

Spirontocaris cristata Rathbun, H. A. E., 10, 102, fig. 45, 1904. 
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Fig. 47. Spirontocaris cristata; а, lateral view of carapace (after Holmes); 
b, ehela, $, X 10%; c, chela, 9, X 1025 (from Rathbun, О. 8. №. M.). 


Characters.—Rostrum reaching second segment of the antennular peduncle and 
beyond, usually to the tip of the peduncle, only rarely reaching beyond the middle 
of the antennal scale; nearly straight above, but slightly arehed over the eye 
where the dorsal teeth are most thickly set; dorsal teeth five to eight, the last 
two or three of which are on the carapace, the most anterior tooth situated at 
some distance from the tip; below there are one, two, or three teeth near the 
tip. Antennal scale longer than the telson. Dactyls of ambulatory legs very 
long and slender, more than one-third, about one-half the length of their propodi. 
This character will serve to distinguish S. cristata from all the other species given 
in this subgroup. 

Diüimnensions.—Type: length 25.4 mm. The Bay specimens were from 8 to 32 
mm. in length over all. 

Type Locality.—San Francisco, California. 

Distribution.—From Sitka, Alaska, to San Diego, California, 3 to 33 fathoms 
(Rathbun). 

Remarks.—The male differs peculiarly from the female. It has the customary 
points of difference: It is smaller and more slender; the rostrum is more slender 
and slightly overlaps the second antennular segment instead of reaching to the 
end of it. Тһе most striking character is the unusual length of the fingers which 
exceed the palm in length and are rather slender, giving the chelae a Palaemon- 
like appearance; in tlie female, on the contrary, the fingers are considerably shorter 
than the palm, as in most species of the genus (Rathbun). 
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Biological Survey of San Francisco Bay.—Spirontocaris cristata is 
essentially a middle and lower bay form (see plate 6). It was taken 
at somewhat over one-fourth of the dredging stations in both of these 
seetions (21 middle and 10 lower, or 29% and 26% respectively) and 
at from one-ninth to one-seventh of the hydrographie stations made in 
the same divisions (12 middle and 15 lower or 11% and 14% respect- 
tively). In the upper bay it was taken at but one of twenty-two 
dredging stations (D 5715; 4%) and at only опе of eighty hydro- 
graphie stations (H 5264; 1%). Outside the bay Spirontocaris 
cristata was taken only at three of the seventeen dredging stations 
made there (D 5731, 5791, and 5807; 18%). 

The range of distribution within the region eovered by the bay 
survey may be briefly stated, as, from Pinole Point (H 5264) in the 
upper bay to Point San Mateo in the lower bay (D 5748) and outside 
to about the 30-fathom line (D 5791). 

From the percentages given above this species is apparently more 
of a bottom dweller than an inhabitant of the upper water layers, 
being taken about twiee as frequently in the dredge as in the tow-net 
hauls. With respeet to the eharaeter of bottom preferred there seems 
to be little ehoiee as the dredging stations are about equally divided 
between those with a more or less hard bottom, sand, gravel, shells or 
rocks, and mud. However, when the average number of speeimens per 
eateh is considered, the lower bay with its quite uniformly muddy 
bottom seems to be the region of greatest abundance. In the lower 
bay an average of fourteen and four-tenths specimens per dredge haul 
were taken as eompared with two and two-tenths for the middle bay, 
two for the single haul made in the upper bay, and two per haul for 
both of the outside stations. "This is also shown, though not so strik- 
ingly, when the tow-net hauls for each region are treated in a like 
manner, in the lower bay the average number of speeimens per eateh 
being four and eight-tenths, for the middle bay three and five tenths, 
for the upper bay one, outside, none. 

Furthermore, aside from showing that Spirontocaris cristata is 
found more abundantly near the bottom than near the surfaee, the 
averages just given eorroborate іп another way what has just been 
brought out, that the muddy bottom of the lower bay seems to be 
preferred by this speeies. In the lower bay the highest average per 
cateh is with the dredge hauls while in the middle bay, where the 
bottom is not so uniformly muddy or not at all muddy in some parts, 
this relation is reversed, although only to a slight degree, the average 
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number of specimens per eateh with the dredge being two and two- 
tenths and for the tow-net three and five-tenths. The upper bay is 
muddy like the lower bay and its single dredge and tow-net catches 
exhibit a relation corresponding to that shown in the lower bay. 

The highest temperature prevailing at the time of making any 
partieular eateh was 19.4° C (H 5216, upper bay) ; the lowest, 7.6? C 
(Н 5311, lower bay). The highest salinity reeorded, 94,2, was 
naturally outside (D 5791); the lowest, 22.5, was in the upper bay 
(D 5715). It seems hardly necessary to state that owing to the ehar- 
aeter of the colleeting apparatus employed the figures given above 
represent surfaee readings in the ease of the hydrographie stations 
and bottom readings in the ease of the dredging stations. 

At only three hydrographie stations, one in each of the major 
portions of the bay, was Spirontocaris cristata taken alone. Usually 
it was assoelated with one species of Crago, frequently with two or 
three, and rarely with four. Some speeies of Cancer were found in all 
but three of the dredge hauls, and ‘‘erab megalopa’’ were obtained in 
sixteen of the twenty-eight tow-net hauls (II stations). Three speci- 
mens of Spirontocaris cristata were obtained іп company with S. tay- 
lori from algae stripped from the piles of the Sausalito Ferry building. 

There are three specimens of juvenile Spirontocaris taken from 
as many hydrographie stations (H 4996, 5122, 5217) whieh I shall 
briefly refer to here under Spirontocaris cristata as most probably | 
belonging to this speeies. The last one was taken in the tow-net just 
off the north end of Raccoon Strait; the other two in mid-channel off 
the southeastern shore of Angel Island. Тһе surface temperatures of 
these stations, taking the time of making the haul into consideration, 
ranged from 13.8? to 14.6? C, the surface salinity from 20.82 to 32.29. 
Тһе first of these hauls was made in February, the seeond in May, and 
the last in Oetober. In view.of the great lapse of time between all 
three of these records, February to Oetober, it is surprising that the 
young stages of Spirontocaris were not represented more often in the 
bay eolleetions. 

The following is a complete list of the stations at whieh Spironto- 
` caris cristata was taken: D 5102, 5705, 5715, 5728, 5126, 5730, 5132; 
5139, 5743-5748, 5754, 5755, 5762, 5766-5768, 5772, 5113, 5718, 5779, 
5791, 5795, 5799, 5802, 5803, 5807, 5809, 5828, 5829, 5847, 5848; 
H 4996, 5005, 5010, 5015, 5091, 5094, 5098, 5099, 5101, 5102, 5112, 
5115, 5117, 5120, 5128, 5128, 5134, 5138, 5163, 5165, 5186, 5188, 5216, 
5264, 5298, 5299, 5311, 5317, 5319; and Sausalito, March 19, 1912. 
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Spirontocaris brachydactyla Rathbun 


Spirontocaris brachydactyla Rathbun, Proc. U. S. Nat. Mus., 24, 898, 1902; 
H АС E, 10, 08, па 72117 1904- 


5 а 

Fig. 48. Spirontocaris brachydactyla, 9; а, lateral view of carapace and 
abdomen, X 3; b, chela of first pair, X 5 (from Rathbun, U. S. N. M.). 

Characters.—Rostrum distinctly shorter than the earapace; armed above with 
six teeth, the last of which is on the carapace; armed below with three. Fingers of 
chelae of first pair of legs very short, not more than one-third as long as the palm. 
No spine on fourth segment of abdomen. Telson broken. 

Dimensions.—Of type, ovigerous female: length, exclusive of rostrum and 
telson 24.8 mm.; length of carapace 7.7 mm. 

Туре Locality.—Off Santa Cruz Island, 266 fathoms (‘‘ Albatross’’ station 
2948). 

Distribution.—Southern California, 266 to 417 fathoms (Rathbun). 


Spirontocaris macrophthalma Rathbun 


Spirontocaris macrophthalma Rathbun, Proc. U. S. Nat. Mus, 24, 900, 
1902 5 Н. АО ОБУ fess 1908. 


b a 


Fig. 49. Spirontocaris macrophthalma; а, lateral view of carapace and 
abdomen, d, X 2; b, dorsal view of anterior portion, 9, X 2% (from Rathbun, 
Wie fb Ne Wie 
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Characters.—Carapace carinated in its anterior half, posterior spine at the 
anterior fifth; upper line of carapace and mid-rib of rostrum nearly horizontal; 
rostrum about three-fourths or five-sixths as long as the carapace, upper and 
lower limbs with convex margins and widest at about the middle of their length; 
armed above with ten to fourteen teeth, the last two or three of which are on the 
carapace; armed below with one to three spines; tip acute, Eyes large, pyriform; 
cornea extending on inner side almost to the base of the peduncle. Blade of 
antennal seale exceeding the spine considerably, most advanced toward its inner 
margin. 

Dimensions.—Type, female: length 62.6 mm.; length of earapaee and rostrum 
24 mm.; of rostrum 11 mm. 

Type Locality.—Off Tawhit Head, Washington, 178 fathoms (‘‘ Albatross’’ 
station 3076). 

Distribution.—From the north coast of Unalaska eastward and southward 
to Point Sur, California, 178 to 636 fathoms (Rathbun). 

Remarks.—The males exhibit the usual differences from the females (described 
above) in being more slender, in the longer antennular flagella, and in the 
abdominal appendages (Rathbun). 


Family CRANGONIDAE (ALPHEIDAE) 


Rostrum very small or wanting. Eyes covered by the carapace. Mandibles 
with incisor process and palp of two segments. First pair legs chelate, with one 
or both chelae powerfully developed. Second pair of legs minutely chelate, long, 
slender, and equal, with segmented carpus. Telson broad and rounded. 


As the genera of Weber (Nomenclator entomologicus, 1795) complying with 
the International Code of Zoological Nomenclature are to be accepted as valid 
(vide Smithsonian Publ. 1938, 1910) I have followed Miss Rathbun’s findings 
(Proe. Biol. Soe., Washington, 17, 170, 19015) and have given Crangon precedence 
over Alpheus Fabricius. Hence the name of the family to which this genus belongs 
becomes Crangonidae and the family formerly bearing that name must needs be 
changed. For it Miss Rathbun (op. cit.) has supplied Cragonidae (p. 81), based 
on the genus Crago, in place of the former genus Crangon. 


KEY TO THE CALIFORNIA GENERA OF THE CRANGONIDAE 


I. Rostrum present, short and pointed; hands normal, dactyl of larger hand 
opening either vertically or horizontally; front either unispinose or tri- 
spinose. 

А. No pterygostomian spine. Thoracic feet with epipods; daetyli sim- 
ple. (Not known north of the Farallon Islands.) 
Crangon, p. 74. 
В. Pterygostomian spine present. Thoracic feet without epipods; dac- 
tyli bifid. (Not known north of Santa Monica Bay and Santa 
Catalina Island.) 
Synalpheus, p. 1T. 


IL Rostrum wanting; hands inverted so that daetyls are on lower side; front not 
spined, either emarginate between the eyes or evenly rounded. (Not known 


north of Point Arena.) 
Betaeus, р. 79. 
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Genus Crangon Weber 


Rostrum short and usually spiniform. Antennules with basal article and spine 
reduced.  Distal joint of third maxillipeds drawn out to a point and almost 
unarmed. No pterygostomian spine on carapace. Thoracic legs with epipods; 
daetyli simple. 


KEY то THE CALIFORNIA SPECIES OF CRANGON 


I. Front trispinose; rostrum present, orbital hoods armed with spines. 
A. Basal joint of antennae with a spine. 
1. Merus joints of third and fourth pair of legs with a spine below at 
inferodistal angle. А sulcus between eye-shields and rostrum. 
Large hand seulptured, daetyl closing horizontally. Smaller hand 
with a superior spine above articulation of dactyl only, no external 
spine. (Not known north of Farallon Islands.) 
dentipes, p. 74. 
2. No spines on merus joints of third and fourth pairs of legs; no 
suleus between eye-shields and rostrum. 

a. Dactyl of larger hand closing horizontally, laminate. Large hand 
sculptured; smaller hand spined. (Not known north of Mon- 
terey.) 

bellimanus, p. 15. 

b. Daetyl of larger hand elosing vertically. Large hand smooth; 
smaller hand without spines, (From Monterey to Santa 
Barbara. ) ` 

equidaetylus, p. 76. 

B. Basal joint of antennae without a spine. Smaller hand with a superior 
spine above artieulation of dactyl, no external spiue. Ав no speci- 

men, only the original deseription, has been seen it is not known how 

the daetyl of the larger hand opens. (Known only from Santa 

Barbara.) 

barbara, p. 76. 
II. Front unispinose; rostrum present, but no spiues on orbital hoods. А deep 
suleus between eye-shields and rostrum. Smaller hand smooth without 
spines; daetyl of larger hand opening vertically. (Not known north of 

San Pedro.) 
ealiforniensis, p. 76. 


Crangon dentipes (Guérin) 


Alpheus dentipes Guérin, Exp. Sei. Morée, Zool., p. 39, pl. 27, fig. 3, 1832, 

Alpheus clamator Holmes, Oceas. Papers Calif. Acad. Sei, 7, 182, pl 2, 
figs. 39, 40, 1900; Baker, Rep. Laguna Mar. Lab., 1, 106, 1912. 

Alpheus dentipes Rathbun, H. A. E., 10, 108, 1904; Hilton, Jour. Ent. Zool., 


Pomona Coll, 8, 67, fig. 6, 1916. 
p мн. 


a b 
Fig. 50, Crangon dentipes; a, small hand; b, large hand (after Holmes). 
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Charaeters.—Merus joints of third and fourth pairs of legs with a spine below 
at the inferodistal angle. Front trispinose; rostrum present and orbital hoods 
eaeh armed with a spine; a suleus between the eye-shields and the rostrum. 
Large hand seulptured, daetyl elosing horizontally; small hand with a superior 
spine above the articulation of the dactyl only, no external spine. Basal spine 
of antennules shorter than first joint of peduncle. Carpus of second pair of legs 
with first and second segments equal. 

Dimensions.—Length of an ovigerous female in the collection of the U. 8. 
National Museum from tip of rostrum to end of telson 35 mm.; length of carapace 
and rostrum 11 mim.; length of large hand 19 mm. 

Color.—In alcohol a light flesh tint, much deeper on the large hand. А darker 
spot on the upper surface of the carapace, also on the anterior edge of the first 
two abdominal segments (Lockington). | 

Type Locality.—''Sapienee, et au сар Tenare; golfe de Genes’? (Guérin). 

Distribution—Farallon Islands, California, to San Bartholome Bay, Lower 
California. Mediterranean; Cape Verde Islands; Bermudas; Porto Rieo; Cuba; 
Key West (Rathbun). ; 

Remarks.—This species lives in pools on rocky reefs at low tide level, and is 
capable of producing, by clapping together the fingers of the larger hand, a 
snapping noise like that which сап be made with the finger nail (Lockington). 
Common in sponge masses and kelp holdfasts (Baker). 


Crangon bellimanus (Lockington) 


Alpheus bellimanus Lockington, Proc. Calif. Acad. Sci., 7, 34, 1877; Holmes, 
Oceas. Papers Calif. Aead. Sei, 7, 184, pl. 2, fig. 41, 1900; Rathbun, 
H. A. E., 10, 108, 1904. 


Fig. 51. Crangon bellimanus, large hand (after Holmes). 


Characters.—Front trispinose; rostrum present and orbital hoods each armed 
with a spine; no sulcus between eye-shields and rostrum. Large hand sculptured, 
daetyl laminate, elosing horizontaly. Small hand with a superior spine on upper 
margin at artieulation of dactyl and an external spine on outer surface at base 
of dactyl. Basal spine of antennules short, not reaching second joint of peduncle. 
Carpus of second pair of legs with first segment about as long as the next two 
combined, 

Dimensions.—Type: length from point of rostrum to end of abdomen 30.3 mm. ; 
length of larger hand 12.7 mm., of smaller 9.7 mm. 

Color.—'Phe present species may be easily recognized by the beautiful color- 
ing of its hands, whieh in a dried specimen are orange, with various spots and 
workings of black and white. The carapace presents similar coloration to that 
of the hands (Lockington). 

Type Locality.—San Diego, California, found among the kelp. 

Distribution.—From Monterey to San Diego, California (Rathbun); Chile 
(Coutiére). 
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Crangon barbara (Lockington) 


Alpheus clamator Kingsley (not Lockington), Bull. U. S. Geol. Surv., 4, 
no. 1, p. 197, 1878. 

Alpheus barbara Lockington, Ann. Mag. Nat. Hist. (5), 1, 471, 1878; 
Rathbun, H. A. E., 10, 108, 1904. 


Characters.—Basal joint of antennae without a spine. Small hand with a 
superior spine above articulation of dactyl, no external spine. Basal spine of 
antennules short, stout, not reaching second joint of peduncle. Carpus of second 
pair of legs with first and second segments equal. 

Type Locality.—Santa Barbara, California. 

Remarks.—According to Coutiére probably the same as A. macrocheles (Hail- 
stone) (Rathbun). Kingsley did not give any measurements of his type, which 
was an imperfect specimen. The species has not been seen since the original 
deseription. 


Crangon californiensis (Holmes) 


Alpheus californiensis Holmes, Оссаѕ. Papers Calif. Acad. Sei., 7, 186, pl. 2, 
fig. 49, pl. 3, figs. 43, 44, 1900. 


Fig. 52. Crangon californiensis; a, large hand; b, dorsal view of anterior por- 
tion of carapace; с, small hand (after Holmes). 


Characiers.—Front unispinose; rostrum present, but orbital hoods without 
spines; a deep sulcus between eye-shields and rostrum. Small hand smooth. 
Basal spine of antennules broadly ovate, acuminate, searcely reaching tip of first 
joint of peduncle. Carpus of second pair of legs with first segment long, exceed- 
ing second. 

Dimensions.—Type: length 37 mm.; length of carapace 12.5 mm., of large 
hand 15 mm., of small hand 9 mm. 

Type Locality—San Pedro, California. 

Distribution—Also found at Magdalena Bay, Lower California, by C. R. 
Orcutt. 


Crangon equidactylus (Lockington) 


Alpheus equidactylus Lockington, Proc. Calif. Асай. Sci, 7, 35, 1877; 
Holmes, Oceas, Papers Calif. Acad. Sci., 7, 15 pl. 3, TM 45, 46, 1900; 
Rathbun, Н. A. E., 10, 108, 1904. 


2D e 


a b 


Fig. 53. Crangon cquidactylus; a, large hand; b, small hand (after Holmes). 
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Characters.—Front trispinose; rostrum present and orbital hoods each armed 
with a spine; no sulcus between eye-shields and rostrum. Hands oblong, narrow, 
compressed, smooth, without spines; a transverse suleus erossing the upper edge 
of the hand behind the daetyl, from which a longitudinal suleus extends backward 
on the upper edge of the larger hand almost to the posterior margin, but about 
two-thirds as far in the smaller one; daetyl of large hand closing vertically. Basal 
spine of the antennules stout, extending to end of seeond joint of peduncle. 
Carpus of second pair of legs with first segment as long as the next four eom- 
bined. 

Dimensions.—Type, length 19.1 mm. 

Type Locality.—Monterey, California. 

Distribution—Monterey to Santa Barbara, California. 

Remarks.—According to Coutiére this is Alpheopsis trispinosus of Stimpson 
(Rathbun). 


Genus Synalpheus Bate 


Rostrum short and usually spiniform.  Antennules with basal joint longest; 
basal spine wide, equal to sum of first two joints. Distal joint of third maxilli- 
peds elongate, armed with strong spinules at tip. Carapaee with a pterygostomian 
spine. Thoracic legs without epipodites; dactyli bifid. 


Synalpheus lockingtoni Coutiére 
Plate 12, figure 1 


Alpheus leviusculus Lockington, Ann. Mag. Nat. Hist. (5), 1, 479, 1878, 
not 4. edwardsi var. leviusculus Dana, 1852. 


Alpheus lockingtoni Coutiére, Proe. U. S. Nat. Mus., 36, 21, fig. 1, 1909. 


E C 


a b d 


е 


Fig. 54. Synalpheus lockingtoni; a, third leg, X about 10; b, end of telson, 
X about 10; с, large chela, X about 716; d, frontal margin and right side of 
antennal region, X about 10. 
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Characters.—Rostrum a little longer than lateral spines, reaching extremity 
of basal joint of antennules. Second joint of antennules slightly longer than 
third; first joint only about one and a-half times longer than second; basal spine 
reaching at least to middle of the seeond joint, usually attaining its distal third. 
Lateral spine of basal joint of antennae about as long or slightly longer than the 
rostrum; spine of antennal seale about as long as or slightly longer than terminal 
joint of antennal peduncle. Anterior margin of palm of large ehela terminates 
in а conical tuberele, which is short and always destitute of a spine, Carpus of 
second pair of legs with first segment slightly shorter than sum of next four; 
merus shorter than the earpus. Merus of third pair of legs approximately equal 
to earpus of second pair and about three and three-quarters to four times as 
wide; dorsal hook of dactyl about twice as long as ventral. Telson with posterior 
angles right angles not prolonged into a triangular prominenee. 


Dimensions.—Type, largest female: length 30 mm., carapace 10 mm., larger 
hand 11 mm. Of largest specimen examined by Coutiére: length of carapace and 
rostral spine 7 mm., of rostral spine about 1 mm., of abdomen 10.2 mm. 


Type Locality.—Gulf of California. 


Distribution.—Also taken off eastern point of San Nicolas Island, California, 
229 to 298 fathoms (‘‘Albatross’’ station 4421) (Coutiére); from Venice Beach, 
Santa Monica Bay, in roots of Neriocystis, and west shore of Catalina Harbor, 
littoral, received from Venice Marine Biological Station. 


Remarks.—In introducing his deseription, from whieh the above characters 
have been drawn in part, Coutiére says: 

I believe I have rediscovered the species described by Lockington, although the 
specimens which represent it differ in slight details.... The description of Lock- 
ington—very explicit as to the length of the antennal spines, the form of the 
chela of the first pair, the carpus of the second pair, the daety! of the third pair, 
and the telson—appears to permit identification of the specimens of S. leviusculus 
with those which I have studied. The differences bear upon two points: Locking- 
ton says the spine of the scaphocerite [antennal scale] does not reach the extrem- 
ity of the pedunele and that the movable finger of the large ehela projects beyond 
the pollex. The first character hardly exists on the specimens I have seen, the 
spine being approximately equal to the carpocerite [the terminal joint of the 
antennal peduncle] and the fingers of the large chela equal. 

In turn, the specimens received from the Venice Marine Biologieal Station 
which I assign to this species differ slightly from Coutiére’s figures and deserip- 
tions, but his figures differ in a few minor points from the specimens on which 
they were based. The slender daetyl of the larger chela as figured by him is 
not so apparent in his specimens. In them the outline approximates more nearly 
the one figured above; in it, however, the palm is somewhat stouter. Further, the 
inferodistal angle of the propodus of the third pair of legs bears a pair of juxta- 
posed spines, both in his specimens and ours, while his figures show but one; simt- 
larly, the inferodistal angle of the carpus of the same pair of legs which he figured 
as wnarmed earries a spine in both lots of specimens. The second legs, on the other 
hand, are in very close agreement. In general the Venice specimens are propor- 
tionally somewhat stouter throughout, but structurally they are so nearly like 
Coutiére’s that in spite of the great discrepancy in the depths at which they were 
obtained I feel еопуіпсей that they represent the same species (ef. Crago varia- 
bilis, Remarks, p. 99). 
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Genus Betaeus Dana 


Hands inverted so that dactyls are on lower side. Rostrum wanting; front 
not spined, either emarginate between the eyes or evenly rounded. 


KEY TO THE CALIFORNIA SPECIES OF BETAEUS 


I. Front emarginate between the eyes. Hands subequal, oval; fingers with but 
slight gape. (From Point Arena to Laguna Beach.) 
harfordi, p. 19. 


II. Front rounded. Hands similar, long and narrow; fingers with a more or less 


wide gape. (Not known north of San Pedro.) 
longidactylus, p. 80. 


Betaeus harfordi (Kingsley) 


Alpheus harfordi Kingsley, Bull. U. S. Geol. Surv., 4, 198, 1878; Bull. 
Essex. Inst., 14, 124, pl. 2, fig. 4, 1883. 

Betaeus aequalis Loekington, Ann. Mag. Nat. Hist. (5), 1, 479, 1878. 

Alpheus aequalis Holmes, Oceas. Papers Calif. Acad. Sci, 7, 189, pl. 3, 
fig. 47, 1900. 

Betaeus harfordi Rathbun, H. A. E., 10, 108, 1904; Hilton, Jour. Ent. 
Zool, Pomona Coll., 8, 67, 1916. 


а с 


Fig. 55. Betaeus harfordi; a, hand; b, dorsal view of anterior portion (after 
Kingsley); с, hand (after Holmes). 


Characters.—Front emarginate between the eyes. Hands oval, vertical, smooth, 
strongly eompressed; daetyl slender, the inner margin straight or somewhat 
concave near the base; fixed finger mueh wider than the daetyl, the entire inner 
margin may be straight, or there may be a deep, rounded noteh near the base; tips 
of the fingers eurved and erossed when elosed; inner margins pubescent, the rest 
of the hand naked. Basal spine of the antennules long and slender, reaching 
beyond middle of the second joint of peduncle, second joint about twice the length 
of the third. 

Dimensions.—Types: length 19 and 24 mm., length of carapace 6 and 8 mm., 
length of larger hand 6 and 8 mm., respectively. 

Color.—When fresh dark purple, in aleohol a light flesh tint (Lockington). 
Pale olive green, eggs translueent green (Hilton). 

Туре Locality.—Santa Cataiina Island, California. 

Distribution.—Point Arena to Laguna Beach, California. 

Remarks.—This species lives under the mantle of Haliotis rufescens Swains, 
(Lockington). **...but it is not confined to that habitat, for I found several 
specimens upon sea-urehins that were brought up from several feet of water at 
Catalina Island. Their color was a dark purple like the specimens deseribed by 


80 University of California Publications in Zoology Vou. 23 


Loekington and resembled the eolor of the sea-urehins in whose spines they were 
entangled when captured. At Point Arena I captured from under a rock at low 
tide a single specimen which was nearly white." (Holmes.) Found in kelp hold- 
fasts (Hilton). 


Betaeus longidactylus Lockington 


Plate 19, figure 2 


Betacus longidactylus Lockington, Proe. Calif. Асай. Sci, 7, 35, 1877; 
Ann. Mag. Nat. Hist. (5), 1, 480, 1878. 

Alpheus longidactylus Holmes, Осеав. Papers Calif. Acad. Sei, 7, 190, 
1900. 

Betacus longidactylus Rathbun, H. A. E., 10, 108, 1904; Baker, Кер. 
Laguna Mar. Lab., 1, 106, 1912. 


Characters.—Front rounded, scarcely notched at the center even rarely, Hands 
large, oblong, compressed, seabrous, the margins rounded, their length much 
exceeding that of all the preceding joints combined; fingers slender, widely gaping, 
longer than the palm, the tips furnished with small, curved, corneous claws, which 
are crossed when the fingers are closed; fixed finger with a large tooth a little 
behind the middle of the inuer margin and a small, round tooth at the base. Basal 
spine of the antennules long and slender, about reaching the tip of the second 
joint of pedunele, second and third joints subequal. 

Dimensions.—Type: length 38.4 mm., length of larger hand 14.2 mm., of 
smaller hand 9.1 mm. 

Color.—Color of earapaee of dried (type) specimen green, with nuances of 
russet and olive; fingers of larger hand light red, the tips green (Lockington). 
The color varies in living specimens from olive green to olive brown; the legs are 
reddish, and in many specimens there is a light colored dorsal stripe along the 
middle of the body (Holmes). Blackish, bluish green in life, with whitish stripe 
on median dorsal line of abdomen, and a white fleck above each of the points of 
articulation of the epimera; tail-fau of darker color, almost black-green; anten- 
nules and antennae brownish green, antennal scale blue with white markings; legs 
purplish brown with extreme distal portions of propodus and dactylus clear white. 

Type Locality—San Diego, California, on a sandy mud flat, between tides. 

Distribution.—San Pedro to San Diego, California. 

Remarks.— 


The unequal size of the chelipeds (of the type) is exceptional. I have eol- 
leeted numerous specimens of this species at San Pedro, California, where it is 
found in abundance in tide pools on a rocky ledge near the entrance to the harbor. 
The hands are similar, generally equal, and very much larger in adult males 
than in young males and females. The anterior margin of the carapace in some 
specimens is slightly convex, in others straight, while in a few it is slightly 
coneave. In many adult females, and to a less extent in adult males also, the 
dorsal surface of the carapace is bulged upward, owing, doubtless, to the enlarge: 
ment of the ovaries or testes. Many of the specimens were infested with a 
parasitie isopod attached to the under side of the abdomen (Holmes). 


Family Lysmaripar (PROCESSIDAE) 


Rostrum horizontal with dorsal surface of carapace. Mandibles without incisor 
proeess and without palp. First pair of legs more or less chelate. Second pair, 
minutely chelate, slender, with segmented carpus. 
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Genus Processa Leach 


One of the first pair of legs chelate and the other simple; rarely both ehelate. 
Second pair of legs unequal, carpus multiarticulate. Rostrum short. 


Processa canaliculata Leach 


Plate 12, figure 6 


Proecssa canaliculata Leach, Mal. Podoph. Brit., pl. 41 and corresponding 
text, July 1, 1815; Rathbun, Bull. U. S. Fish Comm., 20, pt. 2, 104, 
1900 (1901); H. А. E., 10, 110, 1904. 


Characters.—Rostrum slender, about half as long as eye-stalks, unarmed 
execpt at apex, which is obscurely bifid and furnished with a few long hairs. First 
pair of feet rather stont, reaching a little beyond the antennal scale; right, or 
chelate foot with palm a little longer than carpus or fingers; left or simple foot 
of first pair with dactylus about one-fourth the length of propodus; remaining 
feet slender; second pair unequal. 

Dimensions.—See Remarks. 

Type Locality.—Torceross, southern coast of Devon, England. 

Distribution.—Europe; Madeira; Bermudas; from North Carolina to Trini- 
dad, including Gulf of Mexieo and West Indies; from San Diego, California, to 
Panama Bay; Japan; Amboina. Shallow water to 111 fathoms (Rathbun). 

Remarks.—VFrom Miss Rathbun (1904a, p. 110), I take the following: 

Two specimens of unusual interest were taken at San Diego, California, by 
D. S. Jordan, in 1880. They are about 22 mm. long, and differ from typical 
specimens in having the left foot of the first pair similar to the right, or chelate. 
One specimen is a female and has both chelipeds present. Тһе other is so muti- 
lated that the sex is indeterminable; it has a left cheliped, the right is missing. 
This form might perhaps be deemed a distinct species or genus were it not that 
among a lot of specimens from Cedar Keys, Florida, both forms occur. From 
this locality they are small (12 to 15 mm. long), and five specimens are bichelate 
while four have only a right cheliped, the left foot being simple, as in typieal 
P. canaliculata, These two forms from the same locality present no other 
appreciable difference. 

Aside from this remarkable dimorphism in the left first foot the species is a 
most variable one. The rostrum may be half as long as the eye. Тһе eyes while 
always of good size are not uniform, in some cases larger and more reniform, 
with the cornea extending on the outer side almost back to the carapace. Тһе 
second joint of the antennulae varies from one and one-fourth to twiee the length 
of the third joint. The antennal seale may be a little more than half as long as 
the carapace (rostrum excluded) or even two-thirds as long as the carapace; it 
may be just as long as the antennular peduncle or distinetly longer. Of the speci- 
mens examined, those from the west eoast of Mexieo and Panama Bay have the 
largest eyes; they agree fairly well with the description and figure of Bate's 
P. processa from Amboina, 15 fathoms. 


Family CnAGoNIDAE (CRANGONIDAE) 
(CRANGONIDAE OF AUTHORS, NOT CRANGONIDAE PAGE 73.) 


Rostrum generally small, usually dorsally flattened, and not toothed, or want- 
ing; in Paracrangon only it is a suberect, elongated, laterally compressed spine. 
Eyes generally free, in Nectocrangon only are they covered by the carapace. 
Mandibles without incisor and palp. First pair of legs subchelate and stouter 
than the second. Second pair slender and equal, with unsegmented carpus, either 
minutely ehelate or simple. 
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KEY то THE CALIFORNIA GENERA OF THE CRAGONIDAE 


I. Rostrum present. Eyes free. Dactyls of fourth and fifth pairs of feet long, 
acuminate, and more or less flattened. 
A. Rostrum short, more or less dorsally flattened. All five pairs of legs 


present. 
Crago, p. 82. 


B. Rostrum elongate; a laterally compressed, suberect spine. Second pair 
of legs wanting. 
Paracrangon, p. 103. 
II. Rostrum wanting. Eyes nearly concealed or hidden by carapace. Dactyls of 
fourth and fifth pairs of legs dilated, adapted for swimming. 
Nectocrangon, p. 102. 


Genus Crago Lamarck 


Rostrum very short and more or less dorsally flattened. Eyes free. Dactyls 
of fourth and fifth pairs of legs more or less flattened. 


KEY TO THE CALIFORNIA SPECIES OF CRAGO 


I. Gastric region not depressed below general level of the carapace. Antennal 
seale with very oblique inner margin and narrow extremity; spine 
exceeding blade except in C. nigricauda, in whieh it is variable, longer 
or shorter than the blade. 

A. Сатарасе without a median gastrie spine. Я . 
stylirostris, p. 90. 
B. Сатарасе with one or more median spines. 
1. Сагарасе with one median spine. 
a. Sixth segment of abdomen suleate beneath. 
i. Hand of first pair of feet very slender, fonr or more times 
as long as wide; dactylus when flexed almost longitudinal. 
Fifth abdominal segment not carinate. 
franciscorum, p. 92. 
ii. Hand of first pair of feet not slender, less than three and 
one-half times as long as wide; anterior margin against 
which dactylus closes usually more transverse thau longi- 
tudinal, never forming an angle of less than 45° with 
lengthwise margin. 

a. Fifth segment of abdomen not earinate. Blade of anten- 
nal seale having its anterior margin more advaneed at 
inner than at outer angle. Sixth abdominal segment 
with a large eireular spot, characteristic only of this 
speeies, on either side at its posterior end. 

nigromaculata, p. 86. 

b. Fifth segment of abdomen furnished with а superior 
median earina. 

i. Antero-internal angle of antennal scale advanced, reach- 
ing nearly as far as or farther than the spine. 
Hands of first pair of feet little over twice as long 
аз wide; anterior margin against which dactylus 
closes more nearly transverse than longitudinal. 

nigricauda, p. 84. 
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di. Antero-internal angle of antennal scale not produced, 
the spine reaching much beyond the blade. Hands 
of first pair of feet two and one-half to three 
times as long as wide; anterior margin, against 
which dactylus closes, oblique, forming an angle of 
about 45° with lengthwise margins. 

alaskensis elongata, p. 88. 

b. Sixth segment of abdomen not suleate, convex beneath. 

i Hands very stout, only two and one-quarter times as long as 
wide; anterior margin more longitudinal than transverse. 
Antepenultimate segment of outer maxillipeds greatly 
dilated. 

alba, p. 89. 

ii. Hands elongate, about three times as long as wide, anterior 
margin more longitudinal than transverse. Antepenulti- 
mate segment of outer maxillipeds not dilated. (Not 
known north of San Pedro.) 

holmesi, p. 90. 
2. Carapace with two median spines. 

а. Rostrum slightly ascending, rounded at the tip; not exceeding the 
eyes. Abdominal sulci filled with a thin, short pubescence, 
easily rubbed off. Hands over three times as long as their 
average width; anterior margin obliquely transverse. Second 
segment of antennular peduncle twice as long as third. An- 
tennal seale about two-thirds length of carapace. 

communis, p. 95. 

b. Rostrum ascending at an angle of 45%; tip pointed, usually 
exceeding the eyes. Abdominal sulci without pubescence. 
Hands shorter than preceding species, about three times as 
long as wide; anterior margin more longitudinal. 

i. Eyes of moderate size. Second segment of antennular peduncle 
about three times as long as third. Antennal scale about 
four-fifths as long as the carapace exclusive of the ros- 
trum. (Not known north of San Francisco.) 

resima, p. 96. 

ii, Eyes very large. Second segment of antennular peduncle 
about one and one-half times as long as third. Antennal 
seale three-fourths as long as the carapace exclusive of 
the rostrum. (Known only from 685 + fathoms.) 

abyssorum, p. 97. 


II. Gastric region depressed below general level of the carapace, Antennal scale 
with spine shorter than the blade, except in C. variabilis, in which the 
spine equals or exceeds the blade, and in C. lomae, in which the spine 
exceeds the blade. 

A. Second lateral carina of the carapace (counting from the middle) 
unarmed. 
1. First to fourth abdominal segments, inclusive, smooth. 

а. Anterior median spine of the carapace not advanced as far as 
the line of the orbits. Hands of first pair of legs oblong, 
narrowing a little distally, or presenting a slight constriction 
at the base of the spine, three times as long as wide. 

munita, p. 98. 
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b. Anterior median spine projecting in front of the line of the 
orbits. Hands much as in preceding species, but with anterior 


margin of hand more longitudinal. p 
aeelivis, р. 98. 


9. First to fourth abdominal segments more or less earinated. Hands 
about three times as long as wide. 
a. First to third abdominal segments armed laterally with one or 
two spines each. 
i. First to third segments armed laterally with one spine eaeh; 
spine of third segment obsolescent in the male. (Known 


only from 525 + fathoms.) 1 100 
omae, p. i 


ii, First to third segments armed laterally with two spines each. 
(Not known south of Point Conecption.) 

spinosissima, p. 100. 

b. First to third abdominal segments laterally unarmed. (Known 


off California only from 158 + fathoms.) E N 
variabilis, p. 99. 


B. Second lateral carina of the carapace armed with a, spine a little behind 
the superior lateral spine. First to fourth abdominal segments 
smooth. Hands of first pair of feet are two and one-half times as 
long as wide, swollen; the anterior margin more longitudinal than 
transverse. (Not known south of Laguna Beach.) 

munitella, p. 101. 
I. Group with gastrie region not depressed below the general level of the сағарасе. 

Antennal scale with spine erceeding blade except in C. nigrieauda, in whieh 

it is variable, usually longer but sometimes shorter than the blade. 


Seetion a. Carapace with one or no median spines. (C. stylirostris is the only 
speeies in this seetion whieh lacks the median gastric spine, although with a lens 
one ean discern a scabrous granule where the spine usually oecurs in the other 
members of this group.) (For section b, see p. 95.) 


Crago nigricauda (Stimpson) 


Crangon nigricauda Stimpson, Proe. Calif. Acad. Sei., 1, 97, 1856; Jour. 
Boston Soe. Nat. Hist., 6, 496, pl. 22, fig. 6, 1857; Holmes, Oecas. Papers 
Calif. Acai. Sei., 7, 170, pl. 2, fig. 31, 1900 (in part); Rathbun, Н. A. E., 
10, 112, fig, 50, 1904. 


a b 
Fig. 56. Crago nigrieauda; а, chela, X 224 (from Rathbun, U. S. N. M.); 
b, aciele (after Holmes). 
Characters.—Antennal seale about two-thirds the length of the earapaee; 
antero-internal angle rounded and produeed, reaching nearly as far forward as 
the spine at the outer angle, sometimes farther than the spine. Hands oblong, 
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a little more than twice as long as wide, with edges subparallel; the margin 
against which the dactylus closes more nearly transverse than longitudinal. Fifth 
segment of abdomen with a distinct median carina. 

Dimensions.—The specimens taken in Sau Francisco Bay ranged up to 58 mm. 
in length from tip of rostrum to end of telson; the greater number averaged 
between 30 and 35 mm. in length. 

Color.—A very dark gray, or blackish, becoming entirely black at the tail. 
Hands tinted with lilae (Stimpson). 

Type Localit y.—Tomales Bay, California. 

Disiribution.—Aecording ‘to Holmes, who includes here C: alaskensis, this 
species ranges from Alaska to Lower California. I have seen specimens only from 
Comox, British Columbia, southward (Rathbun). Japan (Balss). Littoral to 
31 fathoms. 


Biological Survey of San Francisco Bay.—ERExeept for Crago fran- 
ciscorum, C. nigricauda is the most abundant and widely distributed 
species found in the bay and as compared with that species, although 
taken at seven more dredging stations, was only obtained at about 
half as many, or 69 out of 137, hydrographic (tow-net) stations. 

Crago nigricauda was taken in the upper bay at 82% (18) of 
dredging and 2295 (18) of the hydrographie stations; in the middle 
bay at 77% (56) of the dredging and 16% (18) of the hydrographic 
stations; in the lower bay at 50% (19) of the dredging апа 31% 
(33) of the hydrographie stations; and outside at 5395 (9) of the 
dredging stations only. 

A summary of these figures indicates that this species, although 
constituting one of the principal returns of the tow-net, is rather an 
inhabitant of the lower or bottom strata of water than of the upper 
layers. It was taken, in all, at three-fourths (75%) of the total 
number of dredging stations, while it is recorded at less than a fourth 
(23%) of the total number of hydrographic (tow-net) stations, and 
of these only seven contained more than ten examples. 

With respect to the character of the bottom preferred, little choice 
is displayed. There seems to be a tendency for the greater number 
of specimens to frequent the more or less muddy bottoms rather than 
those of a harder composition, predominantly sand, gravel, or rock; 
but this indication is possibly the result of using a highly effective 
piece of apparatus on the former type of bottom and not on the latter, 
the so-called ‘‘sledge trawl’ (Sumner, 1914, p. 5, and pl. 8). Of the 
twenty-seven dredging stations, which returned fifty or more speci- 
mens, 74% (20) were made with the sledge trawl. 

Although in the bay, i.e., Golden Gate, a considerable number of 
specimens were taken at stations having a maximum depth of 43 to 53 
fathoms (D 5808, 5809) and two possibly at 60 fathoms (D 5738, 
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23 to 60 fathoms). not a single individual was taken at any station 
outside at whieh the depth exeeeded 26 fathoms. This is, however, 
quite in keeping with the Distribution, under which the maximum 
depth for this species is 31 fathoms, recorded in 1897 by the ‘‘Alba- 
tross” on the Flattery Bank. It is highly probable that the specimens 
from the deeper bay stations listed above were obtained at or near 
the shallower end of each of the hauls, for which the minimum depths 
are 21, 2115, and 23 fathoms, respectively. 

In view of its wide distribution within and outside the bay prac- 
tieally all of the temperature and salinity readings observed during 
the survey (Sumner, 1914) are applieable to this speeies. 

A complete list of stations at whieh Crago nigricauda was taken 
ven below: D 5700, 5702, 5705, 5707-5709, 5711-5717, 5719-5723, 
33, 5700-5739, 5742-5751, 5754, 5755, 5757, 5758, 5762— 
74, 5776-5784, 5792-5809, 5815-5830, 5833, 5847-5849 ; 
Н 4987, 4989, 4994-1996, 4998, 5004, 5013, 5014, 
5092, 5094, 5098, 5101, 5103-5107, 5109-5118, 5120, 
5127, 5138, 5148, 5144, 5146, 5158, 5161, 5163-5165, 5168, 5169, 5172 
5186, 5187, 5193, 5196, 5199, 5250-5252, 5272, 5274, 5276, 5298, 5999, 
5303, 5308, 5311, 5319, 5320; “shing grounds," July, 1912; W. of 
Blunt Point, Angel Island, Mareh 27, 1913; Fort Baker, April 19, 
May 13, 1913; Tiburon, April 29, 1913. 


{ 
7 
082-5084, 5091, 

122, 5124, 5125, 


re EN e сл 


Crago nigromaculata (Loekington) 


Crangon nigromaculata Lockington, Proc. Calif. Acad. Th 7, 34, 1877; 
Holmes, Oecas. Papers Calif. Асай. Sei, 7, 173, pl. 2, fig. 32, 1900; 
Rathbun, H. A, E., 10, 114, fig. 51, 1904. 


a b 


Fig. 57. Crago nigromaculata; a, chela, 9, X 224 (after Rathbun, U. 8. 
N. M.); b, acicle (after Holmes). 


Characters.—Sixth segment of abdomen with a large circular spot on either 
side of its posterior end; bluish in life and when fresh. Hands similar to but 
a little longer than those of C. nigricauda. Antennal seale also like that of 
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C. nigricauda, but longer and narrower; blade with anterior margin more advanced 
at inner than at outer angle. Fifth segment of abdomen not carinate. 

Dimensions—Type: from tip of antennal scale to tip of tail 65.5 mm., of 
body from tip of rostrum 52.3 mm. Тһе largest specimen taken in бап Franeisco 
Bay, an ovigerous female, measured 69 mm. from tip of rostrum to end of telson; 
the general average was between 40 and 45 mm, 

Color.—Readily distinguished from all others by the black spot on each side 
of the tail (Lockington). 

Type Locality—San Diego, California, 6 fathoms. 

Distribution —From northern California to Lower California, 3 to 33 fathoms 
(Rathbun). 


Biological Survey of San Francisco Bay.—Crago nigromaculata 
is a bottom-dwelling form, rather scatteringly distributed in the mid- 
dle and upper lower bay, and outside within the 30-fathom curve. 
With few exceptions all our specimens were taken on a muddy sand, 
sandy mud, or mud bottom, in 5 to 16 fathoms by means of the sledge 
trawl. Not a single specimen was taken in any of the tow-net hauls. 

In the middle bay out of a return of seventy-eight specimens from 
thirteen stations (18% of the total number) only four hauls of one 
specimen each were not made with the sledge trawl (D 5705, 5-foot 
Tanner trawl; D 5778 and 5779, 19-inch boat dredge and 3-foot Tan- 
ner trawl, and D 5795, oyster dredge), and only three (D 5778, 5779, 
5795 included in the four just mentioned) had a bottom of sand and 
stones or boulders. ‘These three were also the only middle bay records 
not made in the upper and eastern portions of that division. Eighteen 
speeimens, all told, were obtained in two seine hauls on the Fort Baker 
Beach. 

In the lower bay fourteen specimens were taken at three stations 
(D 5803-5805; 8% of the total number), all of which were made 
with the sledge trawl off Hunter's Point, on a soft mud bottom con- 
taining worm tubes in two instanees (D 5804, 5805). 

Outside at three stations (D 5736, 5792, 5806, 17% of the total 
number), made with the 9 and 12-foot beam trawls in 9 to 26 fathoms, 
on a fine gray to greenish sand bottom, twenty specimens were 
obtained. 

The ranges of temperature and salinity correlated with the stations 
from which this species is recorded are, respectively, 8.8? to 17.2°C, 
and 27.8 to 34.1. 

The middle bay stations at which Crago nigromaculata was taken 
are: D 5705, 5778, 5779, 5795, 5797, 5799, 5821, 5823-5826, 5828, 5830; 
Fort Baker, April 19 and May 13, 1913. 
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Crago alaskensis elongata (Rathbun) 


Crangon alaskensis elongata Rathbun, Proc. U. 8. Nat. Mus., 24, 888, 1902; 
Н. A. E., 10, 115, fig. 54, 1904. 


PN 


A 


a b 


Fig. 58. Crago alaskensis elongata, ©; a, acicle, X 2; b, anterior portiou of 
carapace, X 24% (from hatibun, U. S. №. M.). 


Characters.—Antennal scale as long as the carapace, exclusive of the rostrum; 
antero-internal angle of blade rounded and not produced; spine extending consider- 
ably beyond the blade. Hands from two and a half to three times as long as 
wide; anterior margin, against which dactylus closes obliquely forming an angle 
of about 45° with the lengthwise margin. Fifth segment of abdomen with superior 
median carina. 

Dimensions.—Type, ovigerous female: length from tip of rostrum to tip of 
telson 55.7 mm., length of carapace, 13.5 mm., of antennal scale 11.6 mm. Тһе 
San Francisco Bay material ranged in length, from tip of rostrum to end of telson, 
for the smallest specimen, a male, 11 mm., to 55 mm. for the largest, an ovigerous 
female; the greater number of the specimens averaged about 44 mm. in length. 

Type Locality.—Off Santa Barbara, California, 29 fathoms (‘‘ Albatross’’ 
stations 2970, 2971). 

Distribution.—British Columbia to United States Mexican boundary line. 

Remarks.—This subspecies is a form of C. alaskensis, which is found from 
Puget Sound northward. It differs from the typical C. alaskensis in that the 
rostrum is longer and narrower; the outer flagellum of the antennules falls con- 
siderably short of the antennal scale; the antennal scale is much longer, about 
equaling the length of the carapace exelusive of the rostrum. 


Biological Survey of San Francisco Bay.—Crago alaskensis elon- 
gata was taken in numbers of twenty or more at all outside stations at 
which the depth exceeded 19 fathoms, D 5785-5792 exeept D 5788, 
60 to 68 fathoms, where only two specimens were obtained. Pandalus 
jordani was taken at all but the most shoal of these stations, D 5792. 
19 to 26 fathoms, the others being all over 29 fathoms in depth. The 
bottom uniformly was very fine green sand exeept at D 5791, where 
little else than refuse and garbage was brought up. For these stations 
the observed temperature and salinity rauges are respeetively 9.3? to 
12.27 C, and 33.8 to 34.3. 
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Crago alba (Holmes) 


Crangon alba Holmes, Occas. Papers Calif. Aead. Sei, 7, 174, 1900; 
Rathbun, H. A. E., 10, 117, figs. 56, 57, 1904; Hilton, Jonr. Ent. Zool., 
Pomona Coll., 10, 54, 1918. 


a b (P 


Fig. 59. Crago alba, 9; a, acicle, X 2; b, dorsal view of orbital region of cara- 
pace, X 4; e, chela, X 2% (from Rathbun, U. 6. N. M.). 


Characters.—Sixth segment of abdomen rounded beneath, not grooved. Third 
maxillipeds reaching the end of the blade; antepenultimate segment much 
expanded. Hands very stout, only two and one-fourth times as long as the width 
measured from the inner base of the immovable spine; the anterior margin is more 
longitudinal than transverse. Antennal seale about three-fourths the length of 
the carapace; blade with very oblique inner margin, the tip seareely wider than 
the adjacent portion of the spine; spine extending considerably beyond the blade. 

Dimensions.—The specimens t&ken in connection with the Survey ranged from 
32 to 45 mm. in length, the average being about 36 mm. in length, from tip of 
rostrum to end of telson. 

Color.—Nearly white (Holmes). White dotted with black (Hilton). 

Type Locality.—Monterey Bay, California. 

Distribution.—From Vancouver Island, British Columbia, to San Diego, Cali- 
fornia, to a depth of 47 fathoms (Rathbun). 


Biological Survey of San Francisco Bay.—Crago alba was dredged 
only onee in the eourse of the survey, eight speeimens at D 5790, 
outside, in 33 to 35 fathoms; bottom very coarse, variegated sand, 
with a small proportion of fine sand; temperature 9.7? to 11.5? C; 
salinity 33.9. Over fifty specimens of Crago alaskcnsis elongata were 
also taken at this station. 
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Crago holmesi (Rathbun) 


Crangon ћоїтсѕі Rathbun, Proc. U. S. Nat. Mus., 24, 888, 1902; Н, А. E. 
10, 118, fig. 58, 1904. 


a b с 


Fig. 60. Crago holmesi, 9; а, асісіс, X 4; b, dorsal view of rostral region of 
carapace, X 8; с, chela, X 8 (from Rathbun, U. 6. N. M.). 


Characters.—Sixth segment of abdomen rounded beneath, not grooved. Third 
maxilipeds exeeeding the antennal scale a little; antepenultimate segment not 
dilated. Hands elongate, about three times as long as wide; the anterior margin 
against which the daetyl folds is more longitudinal than transverse. Antennal 
scale either as long as or nearly as long as the carapace, exclusive of the rostrum; 
blade very narrow at the extremity; spine much exceeding blade. 

Dimensions.— Туре, ovigerous female: length 23 mm., length of carapace 5.3 
mm., of antennal scale 4.2 mm. 

Type Locality.— Wilmington, California, 97 fathoms (‘‘Albatross’’ station 
2939). 

Distribution.—Vrom San Pedro and Santa Catalina Island, California, to 
Cerros Island, Lower California, 15 to 58 fathoms. 


Crago stylirostris (Holmes) 


Crangon stylirostris Holmes, Oceas, Papers Calif. Acad. Sei, 7, 174, pl. 2, 
figs. 33-35, 1900; Rathbun, H. A. E., 10, 118, fig. 59, 1904. 


а b е 


Fig. 61. Crago stylirostris; а, ehela; b, dorsal view of anterior portion of 
earapace; c, aciele (after Holmes). 


Characters.—Carapace without a median gastrie spine. Rostrum long, narrow, 
grooved above, tapering to a narrow, acute tip, which is curved strongly down- 
ward and much compressed laterally, Sixth segment of abdomen not suleated 


1921] Schmitt: The Marine Decapod Crustacea of California 91 


below. Third maxillipeds with antepenultimate segment outwardly dilated, as in 
C. alba. Hands slightly widened distally, shorter and broader than in C. alba, 
the length being barely twice the width; anterior margin more transverse than 
longitudinal. Antennal seale shaped as in C. alba but much shorter, being only 
a little over half as long as the carapace. 

Dimensions.—Type: length 55 mm.; length of carapace 15 mm., of antennal 
scale 10 mm. The Bay specimens range up to 54 mm. in length, the largest taken 
an ovigerous female; the general average is between 34 and 47 mm. 

Туре Locality.—Trinidad, Humboldt County, California. 

Distribution.—Chirikof Island, Alaska, to Santa Cruz, California, to a depth 
of 26 fathoms. 


Biological Survey of San Francisco Bay.—Crago stylirostris is pri- 
marily a bottom-dweller, living on a more or less hard, sand or sandy 
bottom, occurring principally in that portion of the middle bay lying 
west of Alcatraz, Angel Island, and the head of Raccoon Strait, 
exclusive of Richardson Bay (see plate 7), as well as outside, where, 
however, it was not found beyond the 26 fathom line. Crago styli- 
rostris was taken at only three hydrographic stations (II 4996 middle 
bay; H 5005, 5015 lower bay, only one specimen at each). 

In the upper bay this species was taken at but 9% (2) of the 
dredging stations at the extreme lower end between Points San Pedro 
and San Pablo; in the middle bay at 3895 (28) of the stations, of 
which 75% (21) were in the western section defined above, inclusive 
of Golden Gate; in the lower bay at only 5% (2); and outside at 
47% (8) of the stations. Of the eleven eastern middle, upper, and 
lower bay stations, only 9% (1) returned more than eleven speci- 
mens and then only a total of thirty-three, while on the other hand 
not less than 47% (17) of the thirty-six western middle bay and out- 
side stations returned more than twelve, 22% (8) returned more than 
thirty-three specimens. At five (62%) of these eight stations, fifty 
and more specimens were obtained. 

With respect to the character of the bottom as stated above, we 
find that thirty-one (77%) of the stations at which Crago stylirostris 
was dredged had a more or less hard, predominantly sandy bottom, 
of which eighteen (58%) were purely sand bottoms, while thirteen 
(42%) contained a considerable admixture of gravel, rock, or stones; 
six (15%) of the stations were made on a muddy sand or sandy mud 
bottom; and only two (5%) on a purely mud bottom; the bottom at 
one (2%) of the stations was not characterized. 

The extremes of temperature and salinity to which the distribution 
of this species subjects it, ranged, respectively, from 8.7° to 16° C, 
and from 17.5 to 34.1. 
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A complete list of stations at which Crago stylirostris was taken 
ineludes: D 5700, 5702, 5707, 5708, 5710-5713, 5715, 5729, 5731-5733, 
5135-5131, 5741, 5742, 5745, 5746, 5765, 5769, 5776-5778, 5792, 5195, 
5796, 5798-5802, 5806-5809, 5820, 5826, 5828, 5829; Н 4996, 5005, 
5015; ''fishing grounds," July, 1919; west of Blunt Point, Augel 
Island, Mareh 27, 1913. D 


Crago franciscorum (Stimpson) 


Crangon franeiscorum Stimpson, Proe. Calif. Acad. Sei, 1, 97, 1859; Jour. 
Boston Soe. Nat. Hist., 6, 495, pl. 22, fig. 5, 1857; Rathbun, R., The 
Fisheries and Fishery Industries of the U. S., see. 1, p. 818, 1884; 
Holmes, Oceas. Papers Calif. Acad. Sei., 7, 172, 1900; Rathbun, Н. A. E., 
10 EO is Ol Па 


а 0 


6 а 


Fig. 69. Crago franciscorum, 9, natural size; а, dorsal view of anterior por- 
tion; b, lateral view; с, chela of d, X 215; d, ehela of 9, X 2% (last two from 
Rathbun, U. S. N. M.). 


Characters.—Hands very long and narrow from four to four and a half times 
longer than wide (longer in the male than in the female), inflated near the base, 
outer margin coneave for most part, inner convex, daetyl when flexed, almost 
longitudinal Antennal seale about three-fourths as long as carapace, blade 
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broad and slightly rounded at extremity, spine exceeding blade. Fifth segment 
of abdomen not carinate. 

Dimensions.—Type: about 76.2 mm. The Bay specimens ranged up to 82 mm. 
iu length from tip of rostrum to end of telson for the largest female; the average 
for the greater number of specimens taken is between 47 and 62 пип. 

Color.—Dark and light yellowish gray mottled. Eyes salmon-eolored in life 
(Stimpson). 

Type Locality.—San Franeiseo Bay, California. 

Distribution.—Southeastern Alaska to San Diego, California, to a depth of 
29 fathoms. 


Biological Survey of San Francisco Bay.—Crago franciscorum is 
universally distributed throughout the bay, extending well up into 
Suisun Bay, from which it is the only deeapod recorded, down into 
the lower bay as far as suitable collecting apparatus was employed 
(D 5847, south of whieh only oyster tongs were used), and outside 
to the fourteen fathom line. 

It was taken in the upper bay at twenty (91%) of the dredging 
and thirty-five (44%) of the hydrographic stations; in the middle 
bay at fifty-one (70%) of the dredging and thirty-three (20%) of 
the hydrographic stations; in the lower bay at fifteen (89%) of the 
dredging and sixty-nine (64%) of the hydrographic stations; and 
outside at eight (47%) of the dredging stations, only. 

Although taken at seven less dredging stations than Crago 
nigricauda, as compared with that species Crago franciscorum is 
preponderantly an inhabitant of the upper water layers, being an 
abundant and oft reeurring catch of the tow-net. It was taken, in 
all, at one hundred and thirty-seven (45%) of the total number of 
hydrographic stations, of which cighty-six (6396) returned more 
than ten specimens each. 

As Stimpson remarked, this species ‘‘is found very abundantly in 


35 


sandy coves around the Bay." We found it even more abundant in 
the more or less muddy regions of the bay, principally in the upper, 
lower, and the eastern and upper portions of the middle bay as ean 
readily be seen in a review of the tow-net hauls. These were all made 
with the same gear, at approximately the same depth and are therefore 
fairly eomparable. From these hydrographie (tow-net) stations, fifty 
or more speeimens were taken at fourteen (4095) of the upper bay 
stations; at nineteen (2896) of the lower bay stations; and at only 
six (15%) of the middle bay stations, all of whieh were in the upper 
and eastern portions, lying east of Aleatraz, and east and north of 
Angel Island. No specimens were taken in the tow-net outside. 
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Somewhat sunilar relations are shown between the dredge hauls 
in the various divisions of the bay, but they are much less reliable 
owing to employment of several different types of collecting apparatus, 
ie. boat dredge, beam trawl, sledge trawl, and bucket dredge. Con- 
sidering only the dredging stations, fifty or more specimens were 
returned by nine (45%) of the upper bay stations; by сісі (53%) 
of the lower bay stations; by fourteen (27%) of the middle bay 
stations, of whieh all but one (93%) are in the upper and eastern 
portions; and by three (97%) of the outside stations. 

At only two of the dredging stations did the depth exeeed 19 
fathoms: D 5742 in Raccoon Strait, 20 to 30 fathoms (thirty-five 
specimens) ; and D 5808 in Golden Gate, 27 to 43 fathoms (two speei- 
mens). Outside, however, no speeimens were taken at a depth exeeed- 
ing 14 fathoms. 

Тһе ranges of temperature aud salinity as observed for the entire 
bay, as in the ease of Crago nigricauda, are applieable to this species 
also; but it must be remembered that the occurrence of Crago fran- 
ciseorum in Napa Creek, above Mare Island, as well as in Suisun Bay, 
indicates a range of salinity much below any recorded during the 
survey. Unfortunately we are unable to eite this range here as no 
hydrographic observations were made above Carquinez Strait. 

The list of stations at whieh Crago franciscorum was taken includes : 
D 5700, 5702, 5705-5716, 5719-5721, 5723, 5725, 5726, 5729-5733, 
5735-5737, 5139, 5741-5761, 5763, 5764, 5766-5768, 5771-5773, 5777, 
5779, 5780, 5784, 5793-5800, 5802-5808, 5815-5828, 5830, 5847, 5848; 
Н 4986, 4987, 4989, 4993-4996, 4998, 4999, 5002-5008, 5010, 5012— 
017, 5082-5096, 5098, 5101-5107, 5109-5117, 5120, 5122-5128, 5131, 
134, 5187, 5138, 5143, 5144, 5146, 5149, 5150, 5155, 5156, 5158-5169, 
171-5173, 5176, 5178-5183, 5185-5188, 5190, 5193, 5196, 5199, 5200, 
5218, 5228, 5250-5255, 5257, 5262, 5266, 5267, 5269-5276, 5288, 5298, 
5299, 5302, 5306, 5308, 5811, 5313, 5315, 3316, 5819, 0320, 3330; 
North of Key Route pier, August 2, 1912; Fort Baker, April 19, 1913; 
Tiburon, April 29, 1918; electric light, ship's side, Sausalito, April 3, 
1913. 
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1. Group with gastric region not depressed below the general level of the carapace. 
Antennal scale with spine exceeding blade—( Continued) 


Seetion b. Сатарасе with two median spines. (For section a, see p. 84.) 


Crago communis (Rathbun) 


Crangon communis Rathbun, The Fur Seals and Fur-Seal Islands of the 
North Paeifie Ocean, pt. 3, p. 556, 1899; H. A. Е., 10, 123, fig. 64, 1904. 


Fig. 63. Crago communis, 9; a, dorsal view of anterior portion, natural size; 
b, lateral view, natural size; c, acicle, X 2; d, lateral view of anterior portion of 
carapace; e, dorsal view of same, X 2; f, ehela, X 2% (last four from Rathbun, 
WW), SENTI 


Characters.—Third to fifth abdominal segments with a blunt median carina; 
first and second segments with a transverse suleus; the third and fourth each 
with two transverse sulci, which are connected either side of the median carina; 
sixth segment furnished with two prominent longitudinal carinae, a median suleus, 
and a suleus on the outer side of each carina; the telson with а deep median 

.suleus. Тһе abdominal sulei are filled with a short, thin pubescence, easily rubbed 
off. Second segment of antennular pedunele about twice as long as the third. 
Rostrum slender, tapering, ascending, having à median suleus, tip rounded, 
not extending beyond the eyes. Hands over three times as long as their average 
width, anterior margin obliquely transverse. Antennal scale about two-thirds 
the length of the carapace; spine exceeding blade. 

Dimensions.—Type, female: length 64 mm., length of carapace 16 mm., length 
of antennal scale 10.5 mm. The Survey specimens ranged between 33 and 65 mm. 
in length; the average of the twenty-five specimens taken being about 40 mm. 
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Type Locality.—Off Pribilof Islands, Bering Sea, 51 fathoms (‘‘ Albatross’’ 
station 3441). 

Distribution—Bering Sea to San Diego, California, 9 to 309 fathoms, 

Remarks.—The rostrum in normal individuals does not extend beyond the 
eyes; in many cases, however, it is evident that the rostrum has been broken off 
or injured and later renewed, the new rostrum having a narrow, elongated, and 
ascending tip, exceeding the eyes but of variable length. In other respeets these 
abnormal forms do not differ from the types (Rathbun). 


Biological Survey of San Francisco Bay—Crago communis was 
taken only at the most distant as well as the deepest of the outside 
stations, D 5788; twenty-five specimens in 60 to 68 fathoms; tempera- 
ture 9.3? to 11.3? C; salinity 34.0 to 34.2. Crago resima also was 
recorded from this station only; both C. alaskensis elongata and 
C. spinosissima were also taken here. 


Crago resima (Rathbun) 


Crangon resima Rathbun, Proc. U. S. Nat. Mus., 24, 889, 1902; Н. A. E., 
10, 124, fig. 65, 1904. 


h= 


b ‹ 


Fig. 64. Crago resima, 9; a, acicle, X 8%; b, lateral view of anterior portion 
of earapaee, X 2%; c, dorsal view of same, 2; d, cheta, X + (from Rathbun, 
US NM 


Charactcrs.—The first five abdominal segments are smooth, the first and second 
segments have a thiekened band along the posterior margin, in front of which 
there is a slight transverse depression; the fifth segment has au obscure median 
carina, with a short depression on either side at the anterior end; the sixth segment 
has two prominent carinae and a eorresponding median depression; the telson has 
a slight median sulcus, Eyes of moderate size. Second segment of antennular 
pedunele three times as long as the third. Rostrum long, narrow, pointed, 
advanced beyond the eyes, ascending at an angle of about forty-five degrees, 
slightly eurved, and prolonged downward in a thin, compressed plate, whieh appears 
spatulate in а side view. The development of this plate is dependent on age; 
speeimens 20 mm. long show no еуійенее of it. Hauds shorter than in C. com- 
munis, about three times as long as wide, anterior margin also more longitudinal 
than in C. communis. Antennal seale about four-fifths the length of the earapace 
exclusive of the rostrum, spine exceeding blade. 
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Dimensions.—Type, ovigerous female: length 48.3 mm., length of carapace 
12.2 mm., of antennal scale 8.2 mm. The three specimens taken in connection 
with the Survey averaged 38.5 mm. in length from tip of rostrum to end of 
telson. 

Type Locality.—Off San Diego, California, 124 fathoms (‘‘ Albatross’? station 
2935). 

Distribution—From off San Francisco, California, to San Domingo Point, 
Lower California, 15 to 266 fathoms. 


Biological Survey of San Francisco Bay—Three specimens of 
Crago resima were taken at D 5788, associated with Crago communis, 
C. alaskensis elongata and C. spinosissima (see C. communis, above). 


Crago abyssorum (Rathbun) 


Crangon abyssorum Rathbun, Proe. U. S. Nat. Mus., 24, 890, 1902; H. A. E., 
10, 125, fig. 66, 1904. 


aaa! 
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Fig. 65. Crago abyssorum, 9; a, antennal scale, X 2; b, lateral view of rostrum 
and dorsal spines, X 2; e, dorsal view of anterior part of carapace, X2; d, 
chela, X 334. 


Characters —The fifth abdominal segment has а long, blunt carina; the sixth 
has two prominent dorsal earinae and a low lateral carina on each side near the 
dorsal, but extending only half the length of the segment; the telson has a median 
furrow on its anterior fourth. Eyes very large, hemispherical, their inner faces 
flat and contiguous; cornea covering nearly all the outer face. Second segment 
of antennnlar pedunele about oue and a half times as long as the third. Rostrum 
linear, flattened above, acute, ascending at an angle of about thirty degrees with 
the сатарасе, and slightly eurved, a little higher than wide, the lower part laterally 
compressed; length about one-fourth the remainder of the carapace. Hands 
widening a little distally, their length three times the width, measured at the 
inner base of the spine; the dactylus is more longitudinal than transverse. The 
antennae have a slender spine at the outer base of the seale, which is narrow- 
oblong and three-fourths as long as the carapace, rostrum excluded. 

Dimensions.—Type, female: length 61 mm., of сатарасе and rostrum 17 mm., 
of earapaee, exclusive of rostrum, 13.5 mm., of antennal seale 10.5 mm. 

Type Locality.—Bering Sea, southwest of Pribilof Islands, 1771 fathoms 
(** Albatross’? station 3603). 

Distribution.—Bering Sea to the southern extremity of California, 685 to 1771 
fathoms (Rathbun). 
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II. Group with gastric region depressed below the general level of the carapace. 
Antennal scale with the blade exceeding the spine, except in C. variabilis, 
in which the spine equals or exceeds the blade, and in C. lomae, іт which 
the spine excecds the blade. (Тһе second lateral carina of the carapace 
counting from the middle, is unarmed in all the species in this group except 
O. munitella, in which it is armed with a spine situated a little behind the 
superior lateral spine.) 


Crago munita (Dana) 


Crangon munitus Dana, Crust. U. S. Expl. Exped., 1, 536, 1852, pl. 33, 
fig. 5, 1855. 
Crangon munita Rathbun, Н. A. E., 10, 127, fig. 67, 1904. 


Fig. 66. Crago munita, d, X 2; a, lateral view of earapaee; b, dorsal view 
of carapace and abdomen (from Rathbun, U. S. N. M.). 


Characters.—First to fourth abdominal segments inclusive, smooth. Carapace 
less than two-fifths the length of the abdomen; anterior median spine of the 
carapace not advanced as far as the line of the orbits. Rostrum short, reaching 
to a line between the tips of the orbital and the anterolateral spines, nearly 
horizontal, medially suleate, tip rounded. Hands oblong, narrowing a little 
distally or presenting a slight constriction at the base of the spine, three times 
as long as wide. 

Dimensions.—Type: length of body 46.6 mm., of carapace 12.7 mm. 

Type Locality.—Puget Sound. 

Distribution—Port Etches, Alaska, to San Miguel Island, California, 12 to 
114 fathoms. 

Remarks.—Dana described the abdomen as smooth. The carina of the fifth 
segment is very indistinet in the female, while Dana in his figure indicates two 
carinae on the sixth segment (Rathbun). 


Crago acclivis (Rathbun) 


Crangon acclivis Rathbun, Proc. U. S. Nat. Mus., 24, 890, 1902; Н.А. E. 
10, 129, fig. 68, 1904. 


ai 


Fig. 67. Crago acclivis; a, acicle, 9, X 8; b, lateral view of carapace, d, 
X 315; с, dorsal view of carapace, d, X 4; d, ehela, 9, X 8 (from Rathbun, 
U. S. N. M.). Я 
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Characters.—First to fourth abdominal segments, inclusive, smooth. Anterior 
median spine of the carapace projecting in front of the line of the orbits. Ros- 
trum narrower than in C. munita, and ascending at an angle of about forty-five 
degrees. Hands much as in C. munita, but with anterior margin of hand more 
longitudinal. 

Dimensions.—Type, male: length 24.8 mm., length of carapace 7.4 mm., of 
scale 3 mm. 

Type Locality. Off Santa Cruz Island, California, 266 fathoms (‘‘ Albatross?’ 
station 2948). 

Distribution.—Also off Trinity Islands, Alaska, 159 fathoms; Santa Catalina 
Island, California, 80 fathoms; southwest of San Nicolas Island, California, 158 
fathoms. One specimen taken at each locality (Rathbun). 


Crago variabilis (Rathbun) 


Crangon variabilis Rathbun, Proc. U. S. Nat. Mus., 24, 890, 1902; Н. А. E., 
10, 129, fig. 69, 1904. 


Fig. 68. Crago variabilis, 9; a, antennal seale, X 4; b, dorsal view of carapace 
and abdomen, X 2; c, lateral view of carapace, X 2; d, chela, X 4 (from Rathbun, 
[USES MENDES 


Characters.—Second, third, fourth, and fifth (sometimes the first) abdominal 
segments earinated, and except or the first two the carina is usually high, laterally 
compressed, and blunt. Carapace much as in C. munita, but nearly half as long 
ав the abdomen. Rostrum shori, convex from behind forward, the tip rounded 
and thickened. Hands vary from two and a half to three times as long as wide. 

Dimensions.—Type, female: length 32.2 mm., length of carapace 9.2 mm., 
of hand 5.6 mm.; width of hand 2mm. Of male, also measured by Miss Rathbun: 
length 24.6 mm., length of carapace 7 mm., of hand 4.1 mm.; width of hand 
1.5 mm. 

Type Locality.—Off North Head, Akutan Island, Alaska, 72 fathoms (‘‘ Alba- 
tross’’ station 2842). 

Distribution.—Bering Sea, Alaska Peninsula, and Aleutian Islands; California 
(southwest of San Nieolas Island, 158 fathoms); 50 to 695 fathoms (Rathbun). 

Remarks.—Miss Rathbun remarks: 

There is more variation in this species than is usual in this genus, perhaps 
owing to the great bathymetrical range. 

The rostrum is often much thickened and elevated, the median sulcus being 
almost obliterated. 

The hand is not of uniform proportion. It is longer in the male than in the 
female, and varies in specimens of the same sex from different localities. The 


median abdominal carina is in general less strong on specimens from deeper 
water. 


These differences are not sufficiently constant to warrant the division of the 
species. 
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Crago spinosissima (Rathbun) 


Crangon spinosissima Rathbun, Proc. U. 8. Nat. Mus., 24, 891, 1902; 
H. А. Е. 10, 130, fig. 70, 1904. 


— 
PR 
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Fig. 69. Crago spinosissima, 9, X 2; a, dorsal view of carapace; b, lateral 
view of earapaee and abdomen (from Rathbun, U. S. N. M.). 


Characters.—First to fourth abdominal segments more or less carinated. 
Anterior median spine of the carapace reaching forward to a line in front of 
the rear line of the orbits. Rostrum narrow and acute, ascending at an angle 
equal to that of the spine directly behind it. Hands about three times as long 
as wide. This species differs from all allied species in having the first to third 
abdominal segments, inclusive, armed laterally with two spines each. 

Dimensions.—Type, female: length 36 mm., length of carapace 10.5 mm. The 
Survey specimens range between 28 and 48 mm. in length from tip of rostrum 
to end of telson. 

Туре Locality —Off Point Arena, California, 51 fathoms (** Albatross'? station 
3351). 

Distribution.—Off Oregon and California, 15 to 96 fathoms. So far as known 
Point Fermin is the southern limit of this species. I have seen specimens collected 
there by the Venice Marine Biological Station, at a depth of about 15 fathoms. 


Biological Survey of San Francisco Bay.—Crago spinosissima was 
taken at two of the outside stations: two specimens at D 5788, 60 to 
68 fathoms, and three speeimens at D 5789, 33 to 46 fathoms. Тһе 
bottom of both stations was ''fine, green sand"; the temperature range 
was 9.3? to 11.4? C; and that of the salinity 33.8 to 34.8. At the 
deeper of these stations, D 5788, at which, in faet, the greatest depth 
recorded in the eourse of the survey, 68 fathoms, was attained, the 
species in question was found associated with both C. communis and 
C. resima, as well as C. alaskensis clongata. 


Crago lomae, sp. nov. 
Plate 12, figures 3 and 4 


Description.—Near C. spinosissima, with spines of carapace similarly placed, 
auterior median spine equaling or exceeding rostrum in prominence, more acutely 
pointed, and more nearly erect, at an angle of about sixty-five degrees with the 
carapace, while the rostrum meets the carapace at an angle nearer forty-five 
degrees; midway between anterior and posterior spine there is a small dentiele 
on the median carina; surface of the carapace is roughened with minute 
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granulations. Antennal scale with spine noticeably exceeding blade and separated 
from it by a deep incision for about the distal fourth of its length. First two 
abdominal segments obsolescently earinate dorsally, third carinate on anterior half, 
fourth on anterior two-thirds, and fifth throughout its length; sixth abdominal 
segment with a median snleus formed by two nearly parallel earinae, diverging 
somewhat anteriorly; these carina are paralleled on each side by another carina 
whieh anteriorly diverges even more from the median line; abdominal segments 
one and two are each armed laterally with a single spine, while the third segment 
has а subaeute downward projeetion near the anterolateral angle; in the male 
this projection is obsolescent or entirely lacking; fourth and fifth segments with 
posterolateral angle acute. Telson exceeding inner branch of uropods, which in 
turn exceeds the outer branch; tip acute and armed in the male with three pairs 
of lateral spinules and in the female with four. 

Ventrally the thoracie sternum of the male has an anteriorly directed spine 
between the bases of the second pair of legs, and a thin, laterally compressed keel 
between the bases of the following three pairs of legs. In the female there is a 
low, blunt tubercle between the bases of the second pair of legs. The first, second, 
and third abdominal segments of the male are armed below with a prominent, 
acute median spine; the fourth has a less prominent blunt spine; and the fifth 
has only a low tubercle; the sixth segment is ventrally unarmed. The abdomen 
of the female ventrally unarmed except for a small obsolescent tubercle between 
the pleopods of fifth segment. 

Dimensions.—Type male, holotype (Cat. No. 52714, U. S. N. M.): length from 
tip of rostrum to end of telson 35 mm., length of carapace and rostrum 11 mm., 
of hand about 6 mm.; of female, total length 44 mm., of carapace and rostrum 
13 mm., of hand 7 mm. 

Type Locality—Off Point Loma, California, 525 to 541 fathoms, 1 male 
(‘‘ Albatross’? station 4334). 

Distribution.—The only other specimen of this species, a female, was also 
taken off Point Loma, 628 to 640 fathoms (''Albatross'' station 4353). 

Remarks.—In this species the tip of the rostral spine reaches only about to 
the middle of the ocular peduncle; in C. spinosissima it reaches to the cornea 
bnt does not exceed it; and in C. spinirostris (Rathbun, 1904a, p. 131), another 
elosely related species, the tip of the rostral spine exceeds the eyes. 


Crago munitella (Walker) 


Crangon munitellus Walker, Trans. Liverpool Biol. Soc., 12, 275, pl. 16, 
fig. 1, 1898; Holmes, Оссаѕ. Papers Calif. Acad. Sei, 7, 176, 1900. 

Crangon munitella Rathbun, H. A. E., 10, 132, 1904, 

Crago munitella Hilton, Jour. Ent. Zool., Pomona Coll., 10, 54, 1918. 


Fig. 70. Crago munitella, 9, dorsal view of carapace and abdomen, X 135 
(adapted from Walker). 


Characters.—Second lateral carina of the carapace (counting from the middle) 
armed with a spine a little behind the superior lateral spine. First to fourth 
abdominal segments smooth. Hands two and one-half times as long as wide, 
swollen, the anterior margin more longitudinal than transverse. 
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Dimensions—Type, ovigerous female: length 25 mun. 

Color.—Abdomen with sixth segment darker colored than the others; a dark 
transverse band on the eaudal appendages (Walker). One specimen was mottled 
brown with bright red markings along the back; the whole body of another was 
a dark slate color; another was banded with slate color, with center of body red; 
and still another had bands of slate and red alternating (Hilton). 

Type Locality —Puget Sound. 

Distribution.—Puget Sound to Laguna Beach and Santa Catalina Island, 
California, 314 to 40 fathoms, 


Biological Survey of San Francisco Bay—Crago munitella was 
dredged in 315 toT fathoms, from а bottom consisting of angular rock 
fragments of various sizes, at two adjacent ‘stations, D 5773 and 5775, 
on each side of Yellow Bluff, south of Sausalito. At the latter station, 
C. munitella was in company with Scleroplax granulata, while at the 
former it was associated with Spirontocaris cristata, Crago nigricauda, 
C. franciscorum, and Cancer productus. The range of temperature 


and the salinity of the hydrographic stations which may be correlated , 


with the above dredge stations (as given in appendix III, p. 354) are 
respeetively 11.0? to 13.5? C and 26.6 to 31.6. 


Genus Nectocrangon Brandt 


Rostrum wanting. Eyes nearly concealed or hidden by the carapace. Dactyls 
of fourth and fifth pairs of legs dilated and more or less adapted for swimming. 


Nectocrangon californiensis Rathbun 


Nectocrangon californiensis Rathbun, Proc. U. S. Nat. Mus., 24, 892, 1902; 
H. A. E., 10, 140, figs. 80, 81, 1904. 


a 


Fig. 71. Nectocrangon californiensis, f; a, lateral view of carapace aud an- 
terior portion of abdomen, 9; b, dorsal view of carapace and abdomen, X 2 
(from Rathbun, U. S. N. M.). 


Characters.—First and second abdominal segments not earinated; third and 
fourth segments only feebly carinated; cach carina of the sixth segment term- 
inating in a small, sharp tooth or spine. Carapace with only two median spines 
behind spine on anterior margin which, outside of orbital fissure, is furnished 
with two spines close together instead of one as in the allied species. Antennal 
scale with spine extending only slightly beyond the blade. Hands from three 
and a half to four times as long as wide. 
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Dimensions.—Type, male: length 31 mm., length of carapace 8.6 mm. 
Type Locality.—Off Santa Catalina Island, California, 80 fathoms (‘‘ Alba- 
iross'? station 3664). 


Distribution.—Santa Cruz and Santa Catalina Islands, California, 59 to 155 
fathoms. 


Genus Paracrangon Dana 


Rostrum elongate, a laterally compressed, suberect spine. Eyes free. Second 
pair of legs wholly absent. 


Paracrangon echinata Dana 


Paracrangon echinatus Dana, Proc. Асай. Nat. Sci. Phila. 6, 20, 1852; 
Crust. U. S, Expl Exped., 1, 538, 1852, pl 33, fig. 6, 1855; Holmes, 
Oceas. Papers Calif. Acad. Sci., 7, 176, pl. 2, figs. 36, 37, 1900. 

.Paraerangon echinata Rathbun, H. A. E., 10, 143, 1904. 


Fig. 72. Paraerangon echinata; lateral view, X 94 (after Dana). 


Characters.—Rostrum long, obliquely ereet; posterior margin with one tooth 
near the middle; anterior margin with one tooth near the tip, and at base a long 
eurved spine. Carapace with a median carina unequally four-toothed; sides 
earinated in sueh а way as to form irregular quadrangular spaees, with spines 
at most of the angles; on the anterior margin there is a spine at the outer angle 
of the orbit and another at the anterolateral angle. First pair of legs about as 
long as the maxillipeds; upper margin of merus terminates distally in a tooth; 
hands narrow, elongate, about four times as long as wide; digital spine very long 
and slender, directed in an obliquely longitudinal direetion; anterior margin 
more longitudinal than transverse. Third pair of legs (the second are lacking) 
very slender, barely reaching to end of first pair; fourth and fifth pairs of about 
equal length and slightly exceeding first pair in length. Abdomen carinate behind 
second segment, carina of third being especially high; on sixth segment and 
telson it is medially suleate; abdominal pleura of male much more spiniform than 
in female. 

Dimensions.—Type: length 45 mm. 

Type Locality.—Puget Sound. 

Distribution.—Port Etches, Alaska, to off La Jolla, California; Japan (Balss). 

Remarks.—Heretofore P. echinata had not been definitely recorded south of 
Puget Sound. In the ‘‘ Albatross’? collections, however, there are three specimens 
whieh had been taken off the Californian eoast; two, an ovigerous female and an 
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immature specimen, from a depth of 38 to 45 fathoms, off Santa Rosa Island 
(‘‘ Albatross'' station 4431), and one, a male from 46 to 56 fathoms, in Monterey 
Bay (‘‘ Albatross’’ station 4551). Still another California specimen is eontained 
in the collection of the Seripps Institution; it was taken July 11, 1905, in 110 
fathoms, off La Jolla (haul 998). 


Suborder REPTANTIA 
KEY то THE TRIBES OF THE REPTANTIA 


I. Third pair of legs like the first. Abdomen macrurous, straight, symmetrical, 
well armored, with good pleura and strong tail-fan, lobes of first seg- 
ment elipping the earapaee. 

А. Rostrum small or wanting, third pair of legs simple and subeylindrieal, 
carapace fused at sides to the epistome,  Exopodites of last pair 
of abdominal appendages withont sharp suture. (Not known north 
of San Luis Obispo.) 

Palinura, p. 105. 

B. Rostrum of good size; third legs chelate. Carapace free from the 
epistome. Exopodites of last pair of abdominal appendages divided 
by a suture, (Exeept for the erayfishes, fresh-water forms, not dealt 
with in this paper, not found in California waters.) 

Astacura. 
II. Third pair of legs unlike the first, abdomen rarely macrurous. 

A. Abdomen fairly large, anomurous; reduced in some of its features, 
but showing elear traees of some funetion other than that of repro- 
duetion, and almost always earrying biramous limbs on the sixth 
segment. Tail-fan usually present, uropods biramous, absent only 
in the Lithodidae. Сатарасе not fused with epistome. Antennae 
situated external to the eye, with long flagellum, often with mov- 
able antennal seale. Last thoraeie sternum free, its legs always 
differing elearly from the third pair in size and position and nearly 
always in size and shape. 

Anomura, p. 109. 

DB. Abdomen eomparatively small, brachyurous; small, straight, symmetri- 
eal, bent under the thorax, showing no traees of other funetion than 
reproduetion, and without biramous limbs on the sixth segment. 
Tail-fan not developed, uropods rarely present, never biramous, only 
іп the Dromiidae are they present and then only in а rudimentary 
eondition. Carapace fused with epistome at sides and nearly always 
in the middle. Antennae situated internal to the eye, seldom with 
long flagella, and never with a movable seale. Last thoraeie sternum 
fused with the rest, its legs often like the others. 

Brachyura, p. 182. 
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Tribe PALINURA 
KEY TO THE SUPERFAMILIES AND FAMILIES OF THE PALINURA 


I. All of the legs chelate, except sometimes the last pair; the first larger than the 
rest. First joint of antennae not fused with the epistome; an antennal 
scale present. Pleopods present on first abdominal somite; tail-fan not 
softer behind than before, without sutures; telson pointed (Superfamily 


Eryonidca). Eryontidae, p. 105. 


II. None of the legs chelate, exeept sometimes the first pair; none much longer 
than the rest. First joint of antennae fused with the epistome; no 
antennal seale present. Pleopods absent from first abdominal somite: 
tail-fan divided by indistinct sutures into a soft hinder part and -a 
harder front half; telson roughly square behind (Superfamily Scyllari- 
dea). 

A. Carapace subeylindrieal Eyes not enclosed in separate orbits formed 
by the edge of the carapace. Antennae with flagella. 

Palinuridae, p. 107. 

B. Carapace depressed. Eyes enclosed in separate orbits formed by the 

edge of the earapaee. Antennae with flat seales in place of flagella. 


(Not found off California.) ] 
Scyllaridae. 


Family ERYONTIDAE 


Carapace either depressed with very sharply defined lateral borders or sub- 
globose; rostrum wanting, or represented by a small spine or pair of spines. 
Eyes rudimentary and eye-stalks immovably fixel in the orbital notehes of the 
anterior margin of the carapace. Antennal peduncle five-jointed, basal joint not 
fused with the epistome; flagellum lash-like; the renal tubercle of the basal joint 
of the peduncle is remarkably prominent. Telson pointed. 


Genus Eryonicus Date 


Carapace subglobose, much inflated, and larger than the abdomen; integument 
almost membranous. Antennules and antennae shorter than the carapace; renal 
tubercle on basal segment of antennae nearly equaling the peduncle in length. 


Eryonicus agassizi Bouvier 
Plate 15, figures 1 and 2 


Eryonicus caecus? Faxon, Bull. Mus. Comp. Zool, 94, 197, 1893; Mem. 
Mus. Comp. Zool., 18, 110, pl. B, fig. 2, pl. xxix, figs. 2-2/, pl. ххх, 1895 
(not Eryonicus caecus Bate); Selbie, Sel. Invest. Fisheries Ireland, 
1, 26, 1914; Sund, Nature, 95, 372, 1915. 
Eryonicus Agassizi Bouvier, Bull. Inst. Oceanog. Monaco, 309, 2, 1915. 


Characters.—Rostrum represented by a pair of small spinules. Median ridge 
of carapace armed with small spines, arranged as follows: Rostrum + 1, 2, 1, 1, or 
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none; eervieal groove, 2, 2, 1, 2. Otherwise the principal spines of the earapace 
are situated as follows: subdorsal or branchial ridge, five; one on branehial area 
between median and branchial earinae; lateral earina, running from external angle 
of the orbit to the posterior margin of the earapace, with sixteen spines arranged 
six-three-seven, of which the last fonr are the largest; upper of two ridges, below 
the lateral earina, running from the outer side of the base of the antenna almost 
to the hinder border of the earapaee, spinulose along the anterior third of its 
course; the lower ridge, beginning on the margin of the pterygostomian region, 
one-third of the way from the anterior end of the carapace and curving outward 
and backward to the posterior margin of the carapace, with five spines which 
decrease in length from the first to the fifth, followed by small denticles; the 
anterior spines in this last series are the largest on the body. 

Eyes rudimentary, without eorneae; eyestalks consisting of a large lobe, 
immovably fixed in a deep sinus in the anterior border of the сатараев. This 
lobe sends forth an elongated, cylindrical proeess, directed outward and down- 
ward below the antero-lateral angle of the earapaee; the anterior margin of the 
lobe bears a prominent papilla, or tubercle. 

Abdomen with five longitudinal rows of spines, one median and two pairs of 
lateral; median row with one spine on the first abdominal somite, one or two on 
the second, two or one on the third, two or three on the fourth, two on the fifth, 
one on the sixth, and two on the base of the telson. 


Dimensions.—Type, male: length from rostrum to end of telson 62.5 mm., of 
сатарасе 34.5 mm., of abdomen 30 mm.; specimen taken off California by the 
<< Albatross": length from rostrum to end of telson 75 mm. 


Color.—Of Faxon’s specimens in life, ‘‘purplish red, the branchial regions 
livid."' California specimen: ‘‘extremitics shaded with pale rose, body parts 
flesh color.’ 


Type Locality.—Oft Malpelo Island, vicinity Gulf of Panama, 1201 fathoms 
(** Albatross’? station 3375). 


Distribution.—Gulf of Panama and vicinity; surfaee to 1852 fathoms (Faxon). 
Also taken off San Nicolas Island, California in 654 to 704 fathoms (““ Albatross’? 
station 4405). 

With respect to the great depth recorded for some of the captures of Eryonicus 
Faxon says (1895, p. 110): 


The huge spherical carapace of Eryonicus perhaps serves as a hydrostatic 
apparatus, by means of which the animal is enabled to lead a free-swimming life 
at some distanee above the ocean bottom. The great depths of the soundings at 
some of the stations where Eryonicus has come up in the trawl may be delusive, 
as in the ease of swimming Hoplophoridae and Sergestidae, which are often found 
in the trawl that has been lowered to great depths. At station 3388 [‘‘Atba- 
tross,’’ Gulf of Panama], twenty-five miles from the nearest land, where the depth 
was 1168 fathoms, the Tanner self-closing net [described in Agassiz, 1892, pp. 
46-48] was lowered to 400 fathoms and towed for seventeen minutes. The net 
was hauled up to the surface after the lower part had been seeurely closed by the 
messenger at 400 fathoms. The lower part of the net was found to eontain 
absolutely no life, while the upper part, whieh had remained open all the way 
from 400 fathoms to the surface, contained four speeimens of Hryonicus, 19-29 
min, long, together with other swimming forms [ Agassiz, 1892, pp. 48, 49]. At 
stations 3375 and 3383 [‘‘Albatross,’’ Gulf of Panama and vicinity], although 
eaptured in the trawl which had been lowered to depths of 1201 and 1832 fathoms, 
Eryonicus was found associated with several swimming forms. At station 3403 
[‘‘Albatross’’], a specimen of Hryonicus spinulosus [Faxon, 1895, p. 116] was 
brought up in the trawl where the bottom was only 384 fathoms. 

From these facts it is possible, if not probable, that Eryonicus leads a free- 
swimming existenee at depths moderate compared with those frequented by truly 
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abyssal species. On the other hand, the structure of its visual organs and its 
absence from collections made with the surface tow-net preclude the thought of its 
living at or very near the surface. 

Remarks.—There seems to be some variation in the number of spines before 
the cervical groove. The formula above in the ** Charactcrs'' adapted from Faxon 
gives one more spine just before the cervical groove than appears in the ** Alba- 
tross’? California specimen, for which the formula reads: Rostrum + 1, 2, 1; 
cervical groove 2, 2, 1, 2. That this is no more than variation seems borne out 
by an examination of several of the juvenile specimens identified by Faxon and 
deposited іп the U. S. National Museum. For three of these the formulas are: 

1. (Length 37 mm.): Rostrum + 1, 2, 1, 1, dentiele; cervical groove, 2, 2, 1, 2. 

2. (Length 20 mm.): Rostrum + 1, 2, 1, denticle; cervical groove, 2, 2, 1, 2. 

3. (Length 19 mm.): Rostrum + 1, 2, 1, denticle; cervical groove, 2, 2, 1, 2. 

There are also some slight variations in the number of median abdominal 
spines, as well as slight diserepaney between Faxon's colored figure (Faxon, 1895, 
pl. B) and his published deseription, as follows: 


Abdominal somite 1 2 3 4 5 6 Telson 
Faxon's deseription ............ 1 2 2 2 2 1 2 
Faxon's colored figure .......... 1 1 2 2 1 2 3 
Faxon's juvenile No. 1........ 1 al 2 3 2 1 9 
Faxon’s juvenile No. 2........ 1 Jl 2 2 2 il 2 
Faxon’s juvenile No. 3 ........ 1 1 2 2 2 1 2 
* * Albatross’’ California speci- 

йеп еее eoe eer 1 il 3 2 1 2 


In Bouvier’s paper cited in synonymy above, the name agassizi for Faxon's 


caecus is introduced without comment: ‘‘ ... E. Agassizi (= E. cecus Faxon) 
A 


Owing to the faet that Bate had only one immature specimen it is not easy to 
point out a number of valid differences between his species and that deseribed by 
Faxon; but one whieh seems to be of prime importance is the presenee of only 
one median spine on the base of the telson in Bate's material whereas all of 
Faxon's speeimens and my own have two, а eharacter whieh would immediately 
separate them in the key given by Selbie (1914, p. 28) for the species of Eryonicus. 


Family PALINURIDAE 


Carapace longitudinally subeylindrieal, with rostrum wanting or represented 
by a tooth. Orbits only partially exeavated; the eyes may be protected by а 
spine above or below, or both, but are never lodged in true orbits. Antennal 
pedunele four-jointed, the basal joint fused with the epistome; with a long, 
eylindrieal, quite rigid, multiartieulate flagellum. Telson roughly square behind. 


Genus Panulirus White 


No central rostriform tooth. Тһе ocular segment exposed and membranous, 
ocular peduneles small and free. Flagella of antennules long and slender, their 
segment produced considerably in advanee of the frontal margin, and generally 
armed with strong teeth. 
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Panulirus interruptus (Randall) 


Palinurus interruptus Randall, Jour. Acad. Nat. Sci. Phila., 8, 157, 1839. 

Panulirus interruptus Stimpson, Jour. Boston Soc. Nat. Hist., 6, 491, 1854; 
Rathbun, R., The Fisheries of the U. S., sec. 1, p. 780, pl. 270, 1881; 
Holmes, Oeeas. Papers Calif. Acad. Sci., 7, 168, 1900; Rathbun, H. A. E., 
10, 148, 1904; Allen, Univ. Calif. Publ. Zool, 16, 139, 1916; Hilton, 
Jour. Ent. Zool, Pomona Coll., 8, 67, 1916. 


ds j 
Fig. 73. Panulirus interruptus (from Rathbun, U. S, N. M.). 
Characters.—Peduncle of the antennules slightly execeds that of the antennae; 


first joint about as long as the next two; second joint about three-fourths as long 
as the third; flagella longer than the pedunele, the outer setose on one side 
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except near the base. Peduncle of the antennae armed with short, stout spines, 
flagellum spinulous, compressed at the base, and exceeding the body in length. 
Abdominal segments furnished with a pair of transverse dorsal setose sulci, which 
do not meet in the middle line except indistinctly on the sixth segment. 

Dimensions.—Types: 127 mm.-228.6 mm., ranges up to 60.9 em. in length 
(Randall). A 

Color. —Fect vittate alternately with red and olivaceous (Randall). There is 
a large range of color variation, from almost black, through shades of dark 
mahogany, reddish purple, to a light red eolor. Fishermen speak of albino speci- 
mens. ... In examining traps laid among the kelp all shades were found in the 
same trap (Allen). 

Type Locality.— California. 

Distribution.—San Luis Obispo, California, to Rosalia Bay, Lower California. 
To a depth of 35 fathoms (Allen). Mexico (Ortmann, Streets). Except for one 
immature specimen in the collection of the National Museum, labeled Monterey 
Bay, this species has never been recorded north of San Luis Obispo, California. 

Remarks.—This is the common ‘‘lobster’’ of the Pacific coast. It inhabits 
rocky ledges in rather deep water, and is taken in considerable numbers by the 
fishermen at Santa Barbara and other ports on the coast south of San Francisco. 
North of this point it is never found. The traps, or ‘‘pots,’’ used in their 
eapture are similar to those in which lobsters are taken on the New England eoast, 
consisting of a strong wooden basket, with a funnel shaped entrance projecting 
inward (Stimpson). 'The young of the lobster are often found in the tide pools 
at Laguna Beach (Hilton). 


Tribe ANOMURA 
KEY TO THE SUPERFAMILIES AND THE CALIFORNIA FAMILIES OF THE ANOMURA 


I. Second to fourth legs with last joint curved and flattened. First pair styli- 
form or subchelate. Tail-fan not adapted for swimming. Abdomen 
bent nnder thorax (Superfamily Hippidea). 

A. First pair of legs simple; carapace subeylindrical, evenly rounded, with 
wings which cover legs, anterolateral angles unarmed. 
Hippidae, p. 173. 
B. First pair of legs subehelate; сатарасе flattened, with longitudinal 
median ridge, without wings to cover legs, anterolateral angles 
- spined. 
Albuneidae, p. 171. 
II. Second to fourth legs with last joint not curved and flattened. First pair of 
legs chelate. 
A. Uropods present, adapted for swimming, tail-fan well developed. Ab- 
domen symmetrical, pleura well developed. 

1, Body depressed, abdomen bent under, folded upon itself or against 
thorax, often with a transverse suture on telson (Superfamily 
Galatheidea). 

a. Abdomen bent npon itself, but not folded against thorax; body 
shrimp-like; first legs greatly elongated, slender. 
Galatheidae, р. 162. 
b. Abdomen folded against thorax, body crab-like, first legs only 
moderately elongate, stout. 
Porcellanidae, p. 174. 
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2. Body eompressed, abdomen extended, straight, no transverse suture on 
telson (Superfamily Thalassinidea). 
a. Abdominal pleura large. 
Axiidae, p. 110. 
b. Abdominal pleura small or absent. 
Callianassidae, p. 114. 


B. Uropods either present or absent; when present not adapted for swim- 
ming but for holding the body in hollow objeets; abdomen nearly 
always asymmetrieal (Superfamily Paguridea). 

1. Сатарасе firm in fore part and soft in hinder part. Rostrum mueh 
reduced. Uropoda present, adapted for holding body in hollow 
objects. Abdomen soft, showing no trace of segmentation, 
straight or twisted, some of the appendages lost, remaining ones 
much reduced. Penultimate pair of thoracic legs much shorter 
than those in front of them (the true hermit crabs). 

Paguridae, p. 121. 


2. Carapace firm all over, body crab-like. Rostrum spiniform or tuber- 
euliform. Uropoda wanting. Abdomen more or less firm, some- 
times quite soft, often segmented, bent under thorax.  Penulti- 
mate pair of thoracic legs at least as well developed as those in 
front. 

i Lithodidae, p. 146. 


Family AxmupAE 


Body shrimp-like. Abdomen extended, abdominal pleura large, tail-fan well 
developed, adapted for swimming. First pair of legs chelate and subequal; second 
E pair small, chelate and equal; last three pairs simple. Antennal pedunele five- 
jointed; antennal scale present as a movable, at times microscopic, thorn-like 
structure between the second and third joints of the peduncle; an immovable 
(antennal) thorn also present outside the seale on the second joint. 


KEY TO THE CALIFORNIA GENERA OF THE AXIIDAE 


I. Eyes pale, without pigment. 
Calastacus, p. 112. 
II. Eyes pigmented. 
Axiopsis, p. 110. 


Genus Axiopsis Borradaile 


Carapace in front of cervical groove laterally compressed, forming dorsally 
a well marked flat area or platform; without a median dorsal keel behind the 
cervical groove, except sometimes a mere suggestion just before the posterior 
border, Eyes well pigmented. Antennal ‘‘thorns’’ long or of middle size. 
Exopodite of uropods with a suture. 
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Axiopsis spinulicauda (Rathbun) 


Axius spinulicauda Rathbun, Proc. U. S. Nat. Mus., 21, 886, 1902; Н. A. Е. 
10, 149, fig. 90, 1904. 


Fig. 74. Axiopsis spinulicauda, 9, X 2; a, dorsal view of anterior portion; b, 
tail-fan (from Rathbun, U. S. N. M.). 


Characters.—Rostrum reaches the middle of the second joint of antennular 
pedunele, slightly deflexed, longitudinally channeled; armed on either side with 
five to six teeth. Gastric region of carapace traversed by five carinae, all of 
whieh fade out before reaehing the eervieal groove; the median one extends along 
the basal third of the rostrum, and is armed with four spines just behind the line 
of the orbits; outer earinae are a continuation of the side margins of the rostrum; 
outer and intermediate carinae unarmed; in front of the narrow median posterior 
lobe of the сагарасе, the surface is compressed or pinched to form a short smooth 
ridge. Eyes black, of same diameter as the stalk, not reaching middle of basal 
antennular segment. Outer maxillipeds reach the end of the antennal peduncle. 
Abdomen smooth above; pleura seulptured and pubescent. 

Dimensions.—Type, female: length of carapace and rostrum along the median 
line 19.6 mm., length of rostrum 3.5 mm., of abdomen 31.5 mm. 

Type Locality.—Oft Bodega Head, California, 62 fathoms (''Albatross'? 
station 3172). | 

Remarks.—This species apparently belongs to the genus Aziopsis Borradaile 
(1903, p. 538). The exopodite of the uropods shows a suture and the eyes are well 
pigmented, but as there is a suggestion of a keel at the posterior end of the median 
line of the carapace that portion of Borradaile's definition regarding ‘‘no keel 
on the earapace behind the cervical groove’’ must needs be modified to include 
this species. Except for the well pigmented eyes it fits almost as well under 
Calastacus below, as does C. quinqueseriatus Rathbun. 
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Genus Calastacus Faxon 


Carapace subcylindriecal, back arched, dorsally earinate; cervical groove dis- 
tinet. Eyes almost or quite without pigment. Antennal ‘‘thorns’’ both of good 
size. Exopodite of uropods with a suture. 


KEY TO THE CALIFORNIA SPECIES OF CALASTACUS 


I. Carapaee granulate; no spines behind those at the base of rostrum. (Known 


only from 345 + fathoms.) ; ӛз р ue 
A Ы "up = 


II. Carapace not granulate; five rows of spines behind the rostrum. (Known 


only from 200 + fathoms.) а А 
J "ED : 


Calastacus investigatoris Anderson 


Calastacus investigatoris Anderson, Jour. Asiatie Soe. Bengal, 65, pt. 2, 
p. 97, 1896; Illus. Zool. ‘‘Investigator,’’ Crust., pt. 4, pl 25, fig. 1, 
1896; Aleoek, Deser. Cat. Indian Deep Sea Crust. Dee. Maer. Anom. 
Indian Mus., p. 191, 1901; Rathbun, H. A. E., 10, 151, 1904. 


Гір. 75. Calastacus investigatoris; a, dorsal view; b, lateral view (after 
Alcock). 


Characters.—Carapace (rostrum included), measured in the middle line, as 
long as the first five and a half abdominal somites; surfaee studded with sharpish, 
vesieulous granules; finely carinated in the middle line, earina terminating in a 
vesieulous tuberele and having а similar tuberele in the middle of its gastrie 
course; cervical and branchial grooves very conspicuous. Rostrum not quite 
reaching end of second joint of antennular pedunele, its sides prolonged onto the 
gastric region as two sharp ridges, each of which carries two spines. In the 
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female the chelipeds are just over half the total length of the body, the hand 
comprising more than two-fifths their total length; the lower border of the ischium 
and merus, the upper border of the palm, and the distal half of the merus are 
spinose; a salient serrulate ridge runs along the lower border of the outer surface 
of palm and fixed finger, and there are some scattered miliary granules on both 
surfaces of the palm; the palm is a little longer than the carpus and a little 
shorter than the fingers; the fingers are slender and sharp, and do not meet at 
base, the eutting edge of the fixed finger is finely serrulate; there are a few setao 
on the fingers and palm. 

Color.—In life: abdomen light brown, carapace very pale pink, fading to slate 
color on the sides (Alcock). 

Dimensions.—Type, female: length of carapace and rostrum 22 mm., of abdo- 
men 32.5 mm. 

Type Locality.—Arabian Sea, off the coast of Sind, 947 fathoms, 

Distribution.—Also taken by the ‘‘ Albatross,’’ south of the Sannak Islands, 
Alaska, 483 fathoms; off Cascade Head, Oregon, 345 fathoms; off San Diego, 
California, 417 fathoms (Rathbun). 


Calastacus quinqueseriatus Rathbun 


Calastaeus quinqueseriatus Rathbun, Proe. U. S. Nat. Mus., 24, SS7, 1902; 
H. A. E., 10, 151, fig. 91, 1904. 


( 


( CM Ч |, Y 


Fig. 76. Calastacus quinqueseriatus, d, X about 34 (from Rathbun, U. 8. 
N. M.). 
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Characters.—OCarapace (rostrum included), measured in the middle line, as 
long as the first five abdominal somites; its surface pitted, especially on the 
inferolateral portions, a few feeble setae springing from the pits; cervical groove 
deep, branchial grooves indistinet. Тіс rostrum reaches to the end of the second 
joint of the antennular peduncle and is tipped with a spine; its lateral margins 
are armed with three to seven spines; the prolongations of these margins are armed 
with five to six spines, and form a horseshoe on the carapace which is open behind 
and outlined in front by a groove a little posterior to the orbit. The median 
carina extends from the middle of the rostrum to the rear of the horseshoe and is 
from two- to six-, usually three-spined at its middle. Between the median carina 
and the sides of the horseshoe is another row of three to five spines. The cheli- 
peds are unequal, the longer one in the male nearly as long as the body; setose; 
its inner surface and also the outer surface of carpus and hand covered with 
sharp granules or short spines; upper margin spinose, also lower margin of merus; 
lower outer margin of merus outlined with very short, blunt spines and a single 
longer distal spine; lower margins of propodus armed with dentiform granules, 
margins subparallel. Fingers shorter than palm in adult males, just as long as 
palm in smaller males and females; usually slightly gaping at base; occludent 
edges finely and irregularly dentate. The stouter cheliped may be longer or shorter 
than the slender one. In the female the chelipeds are two-thirds as long as the 
body. 

Dimensions.—Type, male: length of carapace and rostrum 28 mm., of abdomen 
41 mm. 

Type Locality Off San Luis Obispo Bay, 200 fathoms (<< Albatross’’ station 
3196). 

Distribution.—Also taken by the ‘‘Albatross,’’ off Point Sur, 298 fathoms; 
off San Simeon Bay, 160 fathoms; off San Luis Obispo Bay, 252 fathoms; off 
Point Conception, 233 to 284 fathoms; Santa Barbara Channel, 205 to 280 
fathoms; off Anacapa Island, 388 fathoms, and off Sau Nicolas Island, California, 
1084 to 1100 fathoms. 


Family CALUIANASSIDAE 


Body shrimp-like. Abdomen extended; abdominal pleura small or absent; 
tail-fan well developed and adapted for swimming. First pair of legs unequal 
or subequal, perfectly or imperfectly chelate; third and fourth pairs simple, others 
variable. Antennal peduncle five-jointed; antennal seale quite vestigial; no 
antennal thorn. 


КЕҮ TO THE CALIFORNIA GENERA OF THE CALLIANASSIDAE 


I. Rostrum of good size, though short, tridentate, rough and hairy. First pair 
of legs subequal, with very small pollex, tending to beeome subehelate; none 
of remaining pairs chelate. Eye peduncles cylindrical. External maxilli- 
peds pediform. 

Upogebia, p. 115. 


II. Rostrum small, reduced to a small point or absent. First pair of legs very 
unequal, with well developed chelae; second pair small and chelate; fifth 
pair subehelate. Eye peduneles flattened. External maxillipeds opereuli- 
form. 

Callianassa, p. 116. 
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Genus Upogebia Leach 


First pair of legs subequal and subchelate; remaining pairs simple. Eye-stalks 
cylindrical; eornea terminal. Rostrum short, stout, tridentate. 


Upogebia pugettensis (Dana) 


Gebia pugettensis Dana, Proe. Aead. Nat. Sei. Phila., 6, 19, 1852; Crust. 
U. S. Expl Exped., pt. 1, p. 510, 1852, pl. 32, fig. 1, 1855; Stimpson, 
Jour. Boston бос. Nat. Hist., 6, 488, pl. 21, fig. 2, 1857; Lockington, 
Ann. Mag. Nat. Hist. (5), 2, 299, 1878. 

Upogebia pugcttensis Holmes, Oecas. Papers Calif. Acad. Sci, 7, 157, 
1900; Rathbun, H. A. E., 10, 153, 1904, 


a b 


Fig. 77. Upogebia pugettensis; a, lateral view of carapace, X 2 (after Dana) ; 
b, hand with setae removed, X 44 (after Stimpson). 


Characters.—Upper portion of carapace in front of cervical groove flattened, 
seabrous, and hairy; marked with three longitudinal grooves, median groove the 
shortest; front tridentate, with median tooth large, horizontal, and triangular, 
lateral teeth short. Eye-stalks short, reaching very little farther forward than 
lateral teeth of front. 

Dimensions.—Type: length 50.8 mm. The length of the carapace of the Bay 
speeimens ranges from 11 to 14 mm. 

Type Locality.—Puget Sound. 

Distribution—From southeastern Alaska to San Quentin Bay, Lower Cali- 
fornia (Rathbun). 

Remarks.—This species exeavates its subterranean burrows in the sand and 
mud of beaches, near low water marks, preferring that which is more or less 
indurated (Stimpson). 


Biological Survey of San Francisco Bay.—Although only three 
specimens were taken in the course of the survey, one at Sausalito, 
February 8, and two at Tiburon, April 29, 1913, Lockington says: 


This speeies is exceedingly abundant in San Franeiseo and Tomales bays, and 
frequently attains a length of six inches or even more, 

The subterranean passages made by it are usually nearly perpendieular, about 
an ineh aeross, and very neatly rounded in section, with the walls smooth as if 
plastered, the smoothness resulting entirely from the pressure of the animal's 
body as it pushes itself upwards and downwards by the aetion of its terminal 
abdominal segments. 

The burrows are not confined to strata of sand but are abundant also in mud. 
in sandy shingle, and even among rocks, ranging upwards almost to high-water 
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mark, aud downwards to at least three or four fathoms, sinee large specimens 
were brought up in abundance by the dredging machines іп Oakland Harbor. 

Almost every specimen eolleeted in Tomales Bay, in the month of May, bore 
проп its abdominal feet either the curious Isopod Phyllodurus abdominalis [see 
Stimpson, in synonymy above, p. 511] or a small bivalve mollusk, Pythina rugifera 
Carpenter. 

While most of the smaller individuals are accompanied by a pair of P. abdom- 
inalis, the larger specimens were free from this erustaeean but in many eases 
bore the mollusk above mentioned. 

In only one case, out of over a hundred speeimens dug up in Tomales Bay, 
were the mollusk and the Isopod found in company upon the same Gebia; and in 
this ease the Gebia was of middling size and the mollusk very small, On speeimens 
collected July 4, I did not find the bivalve, and the Phyllodurus was less common 
than in May. 

In San Francisco Bay I have not as yet detected Pythina rugifera, but Phyllo- 
durus is sufficiently common. 


Genus Callianassa Leach 


First pair of legs very unequal, with well developed chelae; second pair small 
and chelate; fifth pair subehelate.  Eye-stalks triangular or oblong, flattened; 
eornea dorsal, median, small or absent. Rostrum short, triangular, rudimentary, 
or absent. 


KEY TO THE CALIFORNIA SPECIES OF CALLIANASSA 


1. Front with median tooth either obscure or not prominent. Eyes pigmented. 
A. Eye-stalks with acute and divergent extremities. 

1. Median prominence of front rounded; cornea at middle of eye-stalk; 
large cheliped of male very broad, the carpus very little longer 
than wide, but considerably longer than palm, almost twice as 
long. 

californiensis, p. 117. 

2. Median prominence of front subacute; eornea just behind middle of 
eye-stalk; large cheliped of male elongate, carpus from one and 
one-half to twice as long as wide, carpus and palm subequal. 

longimana, p. 117. 


B. Eye-stalks oblong, their inner extremities tubereuliform and not diverg- 
ing; eornea in front of middle of eye-stalk; carpus of large cheliped 
of male very little longer than wide, and very little longer, some- 
times even shorter than palm. (Not known north of Catalina Har- 
bor.) j 

affinis, p. 119. 
П. Front with а sharp and prominent median tooth. 

A. Eyes not pigmented, eye-stalks oblong; large cheliped of male with 

carpus much shorter than wide. (Known only from 278 + fathoms.) 
goniophthalma, p. 122, 

B. Eyes pigmented, eye-stalks with tips acute and divergent; large cheliped 
of male with carpus a little longer than wide. (Not known south of 
the Gulf of the Farallones). 

gigas, p. 119. 
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Callianassa californiensis Dana 


Callianassa californiensis Dana, Proe. Acad. Nat. Sci. Phila., 7, 175, 1854; 
Stimpson, Jour. Boston Soc. Nat. Hist., 6, 489, pl. 21, fig. 4, 1857; 
Holmes, Oecas. Papers Calif, Acad. Sci., 7, 159, pl. 2, fig. 27, 1900; 
Rathbun, Н. А. E., 10, 154, 1904; Hilton, Jour. Ent. Zool, Pomona 
Coll., 8, 63, 1916. 


Fig. 78. Callianassa californiensis, large eheliped, f (after Holmes). 


Characters.—Median tooth of front very short and rounded.  Eye-stalks with 
acute and divergent extremities; pigmented cornea at middle of eye-stalk. Large 
cheliped of male very broad, the carpus very little longer than broad, but con- 
siderably longer than palm. 

Dimensions.—Length of male specimen 61 mm., length of larger cheliped 
50 mm., of smaller cheliped 32 mm.; length of larger eheliped of female 31 mm., 
of smaller eheliped 28 num. (Holmes). 

Color.—Of body a delicate orange; anterior feet rose-colored (Stimpson). 

Type Locality. ‘California.’’ 

Distribution —From Mutiny Bay, Alaska (Lockington), to mouth of Tia Juana 
River, San Diego County, California (Rathbun). 


Callianassa longimana Stimpson 


Callianassa longimana Stimpson, Proe. Boston Soc. Nat. Hist., 6, 86, 1857; 
Jour. Boston Soe. Nat. Hist., 6, 490, pl. 21, fig. 5, 1857; Holmes, Occas. 
Papers Calif. Acad. Sci., 7, 161, pl. 2, fig. 28, 1900; Rathbun, Н. A. E. 
10, 154, 1904; Hilton, Jour. Ent. Zool., Pomona Coll., 8, 63, fig. 14, 1916. 


Fig. 79. Callianassa longimana, large cheliped, f (after Holmes). 


Characters.—Median tooth of front small and subacute. Eye-stalks with acute 
and divergent extremities; pigmented cornea just behind middle of eye-stalk. 
Large cheliped of male elongate, the carpus twiee, or nearly twice as long as 
broad. 
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Dimensions.—Length of a male specimen 39 mm., length of large cheliped 
39 mm., of small eheliped 22.5 mm. (Holmes). Often grows to be 101.6 mm. 
in length (Stimpson). The specimens taken in the course of the Bay Survey 
ranged from 15 to 97 mm. in length, mostly 48 mm. and over. 

Type Locality.—Puget Sound. 

Distribution.—From Vaneouver Island, British Columbia to San Quentin Bay, 
Lower California. 

Remarks.—This species and C. californiensis are very similar in practically 
all other characters except the large chelipeds of the adult males, The females 
apparently can only be distinguished by the differences in the rostrum and the 
relative stoutness of the smaller chelipeds, which though very similar also seem 
to have proportionately a somewhat narrower hand and carpus in longimana 
than in californiensis. 


Biological Survey of San Francisco Bay.—The Callianassas are 
soft bodied crustaceans which ‘‘generally burrow in sand ог mud either 
in the littoral zone or in deeper waters; at the same time they can 
swim with considerable activity by means of the pleopods" (Smith, 
1909, p. 167). 

Within the bay Callianassa longimana runs very true to type, 
having been dredged only at stations having a sandy or a purely 
mud bottom; two specimens were captured by means of the tow-net 
(H 4996, 5124). The dredging stations ranged from Pinole Point 
in the upper bay down through the eastern or muddy portion of the 
middle bay, to Point San Bruno in the lower bay. All told, this 
species was taken at seventeen dredging stations, distributed as fol- 
lows: upper bay three, D 5716, 5717, 5820; middle bay nine, D 5708, 
5709, 5714, 5740, 5756, 5822-5895; lower bay five, D 5724, 5727, 5730, 
5766, 5835. The two hydrographic stations were made at approxi- 
mately the same position (Primary hydrographic station 4971, just 
north of the head of Raccoon Strait (see plate 8). 

In view of the great extent of the mud and sandy mud area in 
the bay (see Sumner, 1914, pls. 5, 6) our limited number of records, 
which represent only 11% of the total number of dredging stations, 
must be explained on the ground of the burrowing habits of this 
crustacean rather than the scarcity of specimens. It is interesting to 
note, in this connection, that the greater number of specimens per haul 
were obtained with the ‘‘orange-peel bueket’’ dredge (Sumner, 1914, 
p. 7, pl. 10). From the six stations at whieh it was employed an aver- 
age of eight speeimens per haul was returned as eompared with one 
and six-tenths speeimens per haul at the eleven at whieh the ordinary 
types of dredge or trawl were used. ‘The relative efficiency of the 
two kinds of apparatus probably aeeounts for the absence of material 
from loealities in the bay where it ean reasonably be expected and 
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where only the latter types of gear were used. Тһе ranges of temper- 
ature and salinity based on the survey observations which we are able 
to record for Callianassa longimana are, respectively, 3.2? to 13.99 C. 
and 18.3 to 31.7. 


Callianassa gigas Dana 


Callianassa gigas Dana, Proc. Acad. Nat. Sci. Phila., 6, 19, 1852; Crust. 
U. S. Expl Exped., pt. 1, p. 512, 1852, pl. 32, fig. 3, 1855; Stimpson, 
Jour. Boston Soc. Nat. Hist., 6, 489, pl. 21, fig. 3, 1857; Holmes, Оссав. 
Papers Calif. Acad. Sci., 7, 162, 1900; Rathbun, Н. A. E., 10, 154, 1904. 


Fig. 80. Callianassa gigas, X 4% (after Dana). 


Characters.—Front with a sharp and prominent median tooth.  Eye-stalks 
with aeute and divergent extremities; pigmented cornea behind the middle of 
the stalk. Large cheliped of male with carpus a little longer than wide. 

Dimensions.—Of type: length 114 mm. 

Туре Locality.—Puget Sound. 

Distribution.—Puget Sound (Dana, Calman), Gulf of the Farallones, Califor- 
nia, 21 fathoms (‘‘Albatross’’ station 3150) (Rathbun). 

Remarks.—The larger hand of this species is remarkably short and stout 
(Stimpson). 


Callianassa affinis Holmes 


Callianassa affinis Holmes, Oceas. Papers Calif. Acad. Sei, 7, 162, pl. 2, 
figs. 29-30, 1900; Rathbun, H. A. E., 10, 154, 1904. 


p= =D) 


Fig. 81. Callianassa affinis, d; а, small cheliped; b, large cheliped (after 
Holmes). 
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Characters.—Median tooth of front obscure, not prominent. Eye-stalks oblong, 
with inner extremities tubereuliform, and not diverging; pigmented cornea in 
front of middle of eye-stalk. Carpus of large cheliped of male very little longer 
{һап broad, and very little longer, sometimes even shorter than the palm. 

Dimensions.—Of a male specimen from Point Loma, in the collection of the 
National Museum: length from tip of rostrum to end of telson 61 mm., of cara- 


Fig. 82, Callianassa goniophthalma, 4, about natural size (from Rathbun, 
[USES ING INI ic 
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pace 17 mm., of large eheliped 50 mm., of hand and fingers 16 mm., of earpus 
8.5 mm., greatest width of hand 8 mm., and of earpus 9.5 mm. 

Type Locality.—Point Loma, California. 

Distribution—From Santa Monica Bay to San Diego, California (Rathbun). 


Callianassa goniophthalma Rathbun 


Callianassa goniophthalma Rathbun, Proe. U. S. Nat. Mus., 24, 886, 1902; 
H. A. E., 10, 154, pl. 8, 1904. 


Characters.—Front with a sharp and prominent median tooth whieh reaches 
barely one-third the length of the eye-stalks, Eye-stalks reaching nearly to end 
of first antennular segment, oblong, more than twiee as long as wide; sides sub- 
parallel; antero-internal angle produced in a tubereuliform tooth, these teeth being 
slightly divergent from eaeh other; eyes without pigment. Large eheliped of 
male with earpus mueh shorter than wide, nearly twice as deep as long, and one- 
half as long as palm. 

Dimensions.— Type, male: length of carapace 30.5 mm., of abdomen 67.5 mm.; 
of female: length of earapaee 22.2 mm., of abdomen 52 mm. 

Type Locality.—Off Point Conception, California, 278 fathoms (‘‘ Albatross’? 
Station 3198). І 

Distribution.—Also taken by the ‘‘Albatross’’ in Clarence Strait, Alaska, 322 
fathoms, and off Harris Point, San Miguel Island, California, 264 to 271 fathoms. 


Family PAGURIDAE 


The ‘‘hermit erabs.'' 


straight, twisted, or spirally coiled; some of the appendages lost, the remainder 
much redueed; tail-fan not adapted for swimming, adapted for holding body into 
hollow objeets. Carapace firm in fore part and soft in hinder part. First pair 
of legs chelate; fourth pair unlike the third. 


Abdomen soft, showing no traee of segmentation, 


The Paguridae fall naturally into two groups (Bouvier, 18966, p. 126; Aleock, 
1905, p. 21) and for eonvenienee are here so arranged. 

I. External maxillipeds approximated at the base. Chelipeds equal or subequal, 
or left larger thau right, p. 122. 

11, External maxillipeds widely separated at the base. Right eheliped larger than 
the left, p. 128. 

In the keys and diagnoses below referenee is made to abdominal segments; 
although the abdomen is typieally soft and unsegmented the somites ean, as a 
rule, be approximately determined by the number and arrangement of the abdom- 
inal appendages when these are present. The abdomen is spirally eoiled in all 
the representatives of the genera here listed except Pylopagurus minimus and 
P. holmesi, in whieh 16 is quite straight. 


Key TO THE CALIFORNIA GENERA OF THE PAGURIDAE 


I, External maxillipeds approximated at base. Chelipeds equal or subequal, or 
left larger than the right. 

А. Paired appendages present on the first two abdominal segments of male 

and first abdominal segment of female. Chelipeds equal or sub- 


equal. Fourth pair of legs not chelate. 
: l 2 Paguristes, p. 122. 
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B. No paired appendages on anterior abdominal segments of either sex. 
Fourth pair of legs subchelate. 

1. Left cheliped much larger than the right; fingers somewhat spooned. 

Dardanus, p. 126. 


2. Left eheliped only slightly larger than the right; fingers acuminate. 
Holopagurus, p. 127. 


II. External maxillipeds widely separated at base. Right cheliped larger than 
the left. (As the characters of the following genera are not equally 
applicable to both sexes, a key including the species of all three is 
given on page 128.) 

A. A pair of appendages on the first abdominal segment either of male 
only or of female only. Fingers of chelipeds opening and closing 
obliquely. ! 

1. А pair of appendages on the first and second abdominal segments 
of the male only. 
Parapagurus, p. 144. 
2. A pair of appendages on the first abdominal segment of the female 
only. 
Pylopagurus, p. 142. 

B. No paired appendages on first or second abdominal segment of either 

sex. Fingers of chelipeds opening and closing horizontally. 
Pagurus, p. 130. 


I. External mazillipeds approximated at the base. Chelipeds equal or subequal, 
or left larger than the right. 


Genus Paguristes Dana 


Chelipeds similar, equal, subequal or one (usually the left) may be larger than 
the other. Fourth pair of legs simple. External maxillipeds approximated at 
base. Abdomen with paired appendages other than the uropods on the first two 
segments in the male, and the first segment of the female. 


KEY TO THE CALIFORNIA SPECIES OF PAGURISTES 


I. Eye-stalks moderately stout, two-thirds to three-quarters as long as width of 
anterior portion of carapace. 


А. Upper surface of hands strongly spined with numerous dark-tipped 
spines. Eye-stalks of more or less uniform width throughout their 
entire length. Teeth of front subequal; rostriform tooth reaching 
about to bases of eye scales. 


1. Hands very broad, only about one-fifth longer than wide, outer 
margin strongly convex; immovable finger at base about twice 
as wide as movable one. (Not known north of San Francisco.) 

5 bakeri, p. 124. 

2. Hands mueh narrower, about one-third or more than one-third, longer 
than wide, outer margin but slightly bowed out; immovable finger 
at base subequal or but slightly wider than movable one. 

turgidus, p. 123. 
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B. Upper surface of hands coarsely granulate, armed only with three short 
stout spines on inner margin behind the daetyl Distal half of 
eye-stalks about same width as cornea, proximal half abruptly en- 
larged, about half again as wide. Rostriform tooth of front reach- 
ing to tips of eye scales or slightly beyond, mueh more prominent, 
larger and more acute than lateral teeth. (Known only from San 
Pedro.) 

parvus, p. 124. 


II. Eye-stalks long and slender, about as long as or slightly longer than greatest 
width of anterior portion of carapace. Rostriform tooth of front longer, 
more prominent, and more aeute than lateral teeth, reaching to or beyond 
bases of eye scales, Hands much as in P. turgidus. (Not known north 
of Monterey.) 


ulreyi, p. 125. 


Paguristes turgidus (Stimpson) 
Plate 18, figures 1 and 8 


Eupagurus turgidus Stimpson, Proc. Boston Soc. Nat. Hist., 6, 484, pl. 21, 
fig. 1, 1857. 


Paguristes turgidus Holmes, Occas. Papers Calif. Acad. Sci., 7, 151, 1900. 
Characters.—Hands only moderately broad, about one-third or more than one- 
third longer than wide, outer margin but slightly bowed out; immovable finger 
at base subequal with or but slightly wider than movable finger, upper surface of 
hands strongly spined with numerous dark-tipped spines. Eye-stalks about three- 
fourths as long as width of anterior portion of carapace. Antennal flagella 


sparsely haired. Teeth of front subequal, rostriform tooth reaching about to 
bases of eye scales, 


Dimensions—Type: length 76.2 mm, Length of carapace in the Biological 
Survey specimens ranged between 10 and 20 mm. 


Color.—Yellowish, obscured by the hirsute covering; eye peduncles and internal 
antennae with a longitudinal streak of crimson (Stimpson). 


Type Locality.—Puget Sound. 


Distribution.—From British Columbia to San Diego, California, to a depth of 
254 fathoms. 


Biological Survey of San Francisco Bay.—Paguristes turgidus was 
dredged at three outside stations, D 5788, 5789, 5806, ranging in 
depth from 13 to 68 fathoms, with an accompanying temperature 
range of 9.3? to 11.1? C and a salinity range of 34.0 to 34.3. 
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Paguristes parvus Holmes 
Plate 17, figure 1 
Paguristes parvus Holmes, Oceas. Papers Calif. Acad. Sci., 7, 151, pl 2, 


fig. 26, 1900. 


Fig. 83. Paguristes parvus, dorsal view of anterior portion (from Holmes). 


Characters.—Rostriform tooth of front long and prominent, reaching to tips 
of eye seales or beyond, very much larger and more aeute than lateral teeth. 
Upper surface of hands coarsely granulate, armed only with three short, stout 
spines on inner margin behind the dactyl. Length of eye-stalks measured from 
orbital margin about two-thirds the width of the anterior portion of the earapace; 
distal half of eye-stalks about same width as cornea, proximal half abruptly 
enlarged, about half again as wide. 

Dimensions —Type: length 12.7 mm. 

Type Locality.—White's Point, near San Pedro, California. 

Remarks.—In the collection of the U. S. National Museum there is a Paguristes 
which is undoubtedly a cotype of Holmes’s parvus. The label reads, ‘‘San Pedro, 
California; littoral among rocks; July 23, 1895; S. J. Holmes.’’ Exeept that the 
eye scales are eut into two instead of three points it fits the deseription given 
by Holmes very closely. The specimen is a female about 12.7 шш. in length, the 
length given by Holmes for the type. 


Paguristes bakeri Holmes 
Plate 18, figures 2 and 6 


Paguristes bakcri Holmes, Оссаѕ. Papers Calif. Acad. Sci, 7, 152, 1900; 
Hilton, Jour. Ent. Zool., Pomona Coll., 8, 63, figs. 11, 12, 1916. 

Characiers.—Hands very broad, only about one-fifth longer than wide, outer 
margin strongly eonvex; immovable finger about twice as wide at base as movable 
finger; upper surfaee of hands strongly spined with numerous dark tipped spines. 
Eye-stalks about three-fourths, more rarely seven-eighths, as long as width of 
anterior portion of carapace. Antennal flagella sparsely haired. Teeth of front 
subequal, rostriform tooth reaching about to bases of eye seales. 

Dimensions —Types, female: length 63.5 mm.; males: length 114.3 and 127 
mm. In the Biological Survey material the length of carapace ranged between 
9 and 35 mm., mostly about 25 mm. long. 

Color—General color dark reddish, legs more or less colored with blue 
(Holmes). 

Type Locality.—San Diego, California. 
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Distribution.—From San Francisco to San Diego, California, and the Gulf of 
California, to a depth of 116 fathoms. 

Kemarks.—Oecasional specimens have the eye-stalks almost as long as the 
greatest width of the anterior portion of the carapace, but the characteristic 
broad hands will always serve to distinguish P. bakeri from the other species 
here listed. 


Biological Survey of San Francisco Bay—Paguristes bakeri was 
only taken at three of the seventeen outside dredging stations, D 5787, 
5789, 5790, all between 33 and 46 fathoms. One specimen was taken 
at the first, and the third station, on a “very fine, green sand’’ bottom, 
while two specimens were obtained at the second, on ‘‘very coarse 
variegated sand with a small proportion of fine sand." At each of 
these stations this species was associated with Pagurus ochotensis, n 
addition at the second with Paguristes turgidus, and at the last with 
Pylopagurus minimus. Seven other specimens, also in company with 
Pagurus ochotcnsis, were obtained on the fishing grounds by the com- 
mercial trawlers, July, 1912. The bottom temperature range ав 
observed for this species was 9.49 to 11.0? С; salinity 33 to 34.3. 


Paguristes ulreyi sp. nov. 
Plate 18, figures 3, 4, 5, and 7 


Description.—Anterior portion of earapace longer than wide; front tridentate, 
rostriform tooth triangular, acute, extending forward at least to base of the eye 
scales, exeeeding lateral teeth by one-half their length; lateral teeth blunt and 
somewhat tuberculiform.  Eye-stalks comparatively very long and slender, length 
measured from orbital margin about as long as greatest width of anterior portion 
of carapace, or slightly longer; eye scales each with four to five spiniform teeth 
at tip; third segment of antennular peduncle exceeds cornea by one-fourth its 
length. Antennae thickly long-haired beneath, few short hairs above. 

Chelipeds equal, hairy; merus spined on upper or anterior edge and on inner 
border of lower face, outer border of lower face of merus in oceasional specimens 
slightly rugose, and in one specimen from Monterey somewhat spinulose, carpus 
with five stout spines on upper inner edge; upper surface of hand well spined 
with dark tipped spines, which are larger on the outer anterior edge of the im- 
movable finger; inner edge of palm behind the dactyl armed with three prominent 
spines, with two mueh smaller ones below on inner face, and intermediate between 
them. Hands somewhat like those of P. turgidus, one-third to sometimes nearly 
one-half longer than wide, but with fingers less aeuminate. 

Ambulatory legs very hairy on inner or anterior face of dactylus and pro- 
podus, anterior pair more so than in any of the species listed in this paper, 
armature of anterior pair much as in P. bakeri. 

Dimensions.—Holotype, male (Cat. No. 50427, U. S. М. M.): length 59 mm., 
length of carapace 22 mm., of anterior portion 12 mm., greatest width of anterior 
portion of carapace 10 mm., length of right cheliped 33 mm., of hand 13 mm., 
width of hand 7 mm., length of eye-stalk measured from orbital margin 10 mm. 
Of paratype, female: length 51 mm., length of anterior portion of carapace 9 mm., 
width 8 mm., length of eye-stalk measured from orbital margin 8 mm. 
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Type Locality.—Off Point Loma, San Diego, California (‘‘Albatross’’ station 
4804), 25 fathoms. 9 

Distribution.—Monterey to ой San Diego, California, and San Geronimo 
Island, Lower California, to a depth of 32 fathoms. 

Remarks.—Differs from P. perrieri Bouvier (Bull. Mus, d'Hist. Nat, p. 7, 
1895) in having the eye seales toothed or ineised and not entire, longer antennular 
peduncles, which exceed the eye-stalks instead of falling considerably short of 
them, and in having the antennal flagella well haired beneath instead of sparsely 
so. This species is named after Dr. Albert В. Ulrey, Director of the Venice 
Marine Biological Station, Venice, California. 


Genus Dardanus Paulson 


Chelipeds with few exceptions dissimilar and unequal, the left being much the 
larger; the finger tips are corneous and blaekened and somewhat spooned, especially 
those of the smaller hand. The fourth pair of legs subchelate. External maxilli- 
peds approximated at the base. Хо paired appendages on the anterior abdominal 
segments of either sex. 


Dardanus jordani sp. nov. 
Plate 17, figures 3 and 4 


Description.—Carapace depressed, greatest width across branchial regions about 
five-sixths the leugth measured on the median line, sparsely setose, tufts of hairs 
occurring principally on the antero-lateral margins; median sinuosity of front 
exceeded by the aeutely tipped lateral projeetions, and itself medially very slightly 
concave, 

The eye-stalks, which slightly exceed the antennular peduncle, are dorsally 
somewhat flattened and are slightly shorter than the frontal border of the eara- 
pace; measured from the anterior margin of the earapace, their length is slightly 
greater than the width and about as long as the anterior portion of the carapace; 
the eorneae occupy a little more than one-fourth the length of the stalk; the inner 
anterior margin of the eye scale is incised, forming four or five small teeth, the 
outermost of which are but mere granulations of the margin. 

Chelipeds and legs rather setose toward distal extremities, sparsely so prox- 
imally, and well provided with spines on upper and outer faces of dactylar and 
propodal joints, earpal joints with but eomparatively few spines; spines of inner 
margin of hands and earpal joints of chelipeds stronger than the rest. Hand of 
large cheliped about twice as long as greatest width, outer margin somewhat 
concave just below level of bases of fingers (more so than shown in plate 17, 
fig. 4, owing to slightly oblique presentation of the hand in photographing); 
fingers about one-fifth shorter than rest of hand; earpus except for the distal third 
(distal half, measured on outer margin) of its length but little more than two-thirds 
the width of the hand, but in that portion widening abruptly to form а shelf-like 
offset toward its antero-external angle to accommodate the width of the proximal 
margin of the hand. This feature is not well shown in the plate cited, for the 
reason given above; the offset actually oceupies nearly a third of the distal 
margin of the carpus. Small hand, about two and one-sixth times as long as wide, 
similar to but narrower than the large hand, outer margin of hand also concave 
but more evenly so from base to tip; fingers one-sixth longer than the palm, and 
gaping slightly throughout their entire length except for the black eorneous tips. 
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Dimensions.—Type, male: (Cat. No. 3093, U. S. N. M.) length of carapace 
21 mm., of anterior portion 10.5 mm., of large hand 17 mm., width 9 mm., length 
of large cheliped measured in a straight line (chord) 34 mm. 

Type Locality.—San Francisco Bay, collected in 1880 by Dr. D. 8. Jordan. 

Remarks.—Similar to D. wood-masoni Aleock (1905, p. 85, pl. ix, fig. 3), from 
the Maldive and Andaman Islands, but the large eheliped is relatively not so long. 
As described, the length of the large eheliped of D. wood-masoni, measured in a 
straight line (chord), is twice that of the sagittal line of the carapace, while that 
of our species measured in tle same manner is but one and a-half as long as 
such a line. Moreover, as figured by Alcock the anterior portion of the carapace 
is wider than long and a little shorter than the rest (soft posterior portion) of the 
carapace measured on the median line. In our species the anterior portion of the 
carapace is a little longer than wide and equal to the posterior portion in length. 
D. wood-masoni does not show the sudden reduction in width of the carpus of the 
larger cheliped from the wide distal margin to the narrower proximal portion. 

This speeimen is а rather remarkable find in that it represents a great north- 
ward extension of the range of the genus on the Pacific coast of America. Strange 
to say it has not been taken since or elsewhere on the coast. Dr. Jordan, to whom 
I have submitted the tin tag (no. 627) found in the bottle with the specimen 
says, ‘‘Undoubtedly the locality is correct because I took a good deal of pains to 
pick up such things around San Francisco,..., but I fear that I cannot add any- 
thing. We used to follow the Chinese shrimp-fishermen with their fine nets 
about the Bay, and a good many crabs eame in in that way.’’ It was entered 
in the museum eatalogues in 1881. 


Genus Holopagurus Holmes 


Left cheliped slightly larger than the right. Fourth pair of legs subchelate. 
External maxillipeds approximated at base. No paired appendages on the anterior 
abdominal segments of either sex. 


Holopagurus pilosus Holmes 
Plate 17, figure 2 


Holopagurus pilosus Holmes, Oceas. Papers Calif. Acad. Sci., 7, 154, 1900; 
Alcock, Indian Decapod Crust., pt. ІТ, fase. 1, pp. 25, 162, 1905. 

Characters.—Median projection of front small, blunt, and rounded, reaching 
about as far forward as, but not exceeding lateral ones. Carapace from corneae 
of eye-stalks to posterior margin characteristically and strikingly triangular in 
general appearance. Eye-stalks set very close together, about two-thirds the length 
of the anterior portion of the carapace, eorneae not dilated. Anterior portion 
of carapace, taken alone, is quite square in form. Chelipeds of similar form, fur- 
nished with long hairs and short spines; hands horizontally flattened and covered 
with scattered spines, which are larger and more thickly set near the rounded 
margins; palms gently convex, but with a transverse depression just anterior to the 
base of the fingers, which makes them appear pronouncedly bent upward, larger 
hand widest across base of the fingers, beyond which it is abruptly contracted, 
fixed finger rather narrow a short distance beyond the base; smaller hand rela- 
tively narrower than the larger, inner and outer faces parallel, fixed finger not 
so much contracted beyond the base as in the larger hand, its outer margin evenly 
convex near the base and not slightly concave like its fellow. Dactyls of ambu- 
latory legs long, gently curved, flattened toward the tip, subcylindrical at the 
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base, about twice the length of the upper side of the propodi, strongly twisted, and 
armed only with very short, eorneous spinules. 

Dimensions.—Type: length 114.3 mm., large cheliped 11 mm. longer than 
smaller one. Length of carapace of the single Bay specimen 28 mm. 

Color.—General eolor yellowish white, the antennae are blue and the anterior 
portions of the carapace have more or less the same coloration; a peculiar reddish 
coloration occurs in different parts of the body, notably on either side of the 
eardiae area of the сагарасе (Holmes). 

Type Locality.—Oft San Diego, California, dredged in 25 fathoms. 

Distribution—San Francisco to San Diego, California, to a depth of about 
30 fathoms. 


Biological Survey of San Francisco Bay—In the collection there 
is a single speeimen, without a label, undoubtedly taken outside the 
bay. 


II. External mazillipeds widely separated at the base. Right cheliped larger 
“ than the left. 


KEY TO THE CALIFORNIA SPECIES OF PAGURUS, PYLOPAGURUS, AND PARAPAGURUS 


I. Daetyls of second and third pairs of legs more or less strongly twisted, longer 
than anterior portion of carapace, often nearly as long as entire eara- 
pace. 

A. Large hand with a prominent longitudinal ridge, forming one side of 
a median subtriangular area, each side of which the palm is deeply 
excavate; large surface of small hand oblique, triangular and also 
deeply exeavate. (Off California, known only from 211 + fathoms.) 

Pagurus tanneri, p. 133. 

В. Large hand not ridged or excavated, upper surface spiny, flat or eonvex; 
inconspicuously or long haired. 

1. Large surface of small hand horizontal; hair on hands short, not 


reaching to end of spines. А е 
Pagurus ochotensis, p. 130. 


9. Large surface of small hand triangular, oblique; hair on hands 
much longer than, and practically obseuring, spines. (Off Cali- 
fornia, known only from 240 -- fathoms.) 

Pagurus capillatus, p. 139. 
ТІ. Daetyls not twisted. Small hand more or less swollen; large surface more or 
less triangular, oblique or vertieal; hand in some eases subeylindrieal. 
A. Upper surface of large hand strongly spined; spines in seven longi- 
tudinal rows; both hands thiekly set with stiff bristles. (Off Cali- 
fornia, known only from 266 + fathoms.) 
Pagurus setosus, p. 196. 
B. Upper surface of large hand granulate or smooth, rarely sharply (spini- 
form) granulate; sparsely if at all hairy. 

1. Dactyls at most but little if any longer than anterior (firm or hard) 

portion of carapace; never more than one-third again as long. 
a. Large hand with upper surface convex, more or less evenly 
ronnded, 
i. Small hand not very feeble, at least one-half as wide as great- 
est width of large hand. 
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a. Median projeetion of front triangular and aeute. 

i. Carpus of large eheliped deeper than wide; inner faee 
flat and perpendieular, forming a sharply distinct 
angle with the inferior or lower face. Small hand 
very mueh eompressed laterally, deeper than wide, 
sides (inner and outer faees) subparallel. Anterior 
portion of carapace very long, about one-third 
longer than wide; not hairy, smooth and shining. 
(Not known south of Monterey Bay.) 

Pagurus hemphillii, p. 142. 

ii. Carpus of large cheliped not deeper than wide; inner 
face rounded off below and passing more or less 
evenly into the inferior or lower surface. Small 
hand wider than deep, more flattened than com- 
pressed; sides laterally swollen rather than parallel. 
Сатарасе more or less hairy. 

* Anterior portion of carapace wider than long, more 
or less squarish or squat looking.  Eye-stalks 
short and stout. Acicle typically exceeding eye- 
stalks, often, however, not so long. Dactyls of 
ambulatory legs about as long as propodi. 

Pagurus hirsutiusculus, p. 197. 
** Auterior portion of carapace longer than wide. Eye- 
stalks moderately stout. Acicle never exeeeding 
eye-stalks. Daetyls quite short and stout, appear- 
ing shorter than propodi, sensibly stouter than 
in preeeding species. (Not known north of Hum- 

boldt County.) 
Pagurus samuelis, p. 159. 


b. Median projeetion of front rounded, short, and low, very 
blunt or broadly rounded. 

i. Small hand with outer face flat-triangular, forming a 
distinet angle with inferior or lower face; lower 
faee smooth though hairy. Large hand more or less 
eoarsely and irregularly granulate. Ambulatory 
legs moderately or extremely hairy. (Not known 
south of Monterey Bay.) 

Pagurus beringanus, p. 135. 

ii. Small hand with outer face more or less swollen-tri- 
angular, not forming a distinet angle with under 
side; edge evenly rounded; lower faee granulated 
like the outer, scarcely if at all hairy. Large hand 
more or less evenly and finely granulated. Ambula- 
tory legs sparsely if at all hairy. 

Pagurus granosimanus, p. 141. 
ii. Small hand comparatively very feeble, less than one-third 
greatest width of palm of larger hand. Large hand more 
or less suborbieular, feebly granulated on palm. Median 
projection of front sharply triangular, acute. (Not known 

north of Santa Catalina Island.) 
Pagurus californiensis, p. 143. 
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b. Large hand transversely coneave at base of fingers, trough-shaped, 
or more or less discoidal, with raised margins; bent at an 
angle with the wrist, 

i. Greater part of upper surface of large hand markedly dis- 
eoidal, flat, with raised margins whieh posteriorly separate 
it from a narrow convex basal (proximal) portion filling 
in the angle which the upper surface makes with the wrist, 
or earpus. (Not known north of Santa Moniea Bay.) 

Pylopagurus holmesi, p. 144. 


ji. Transversely concave, trough-shaped portion of large hand not 
marked off from and passing over rather evenly into con- 

vex basal (proximal) portion. 
Pylopagurus minimus, p. 144. 


2. Daetyls of ambulatory legs exceedingly long and slender, almost as 
long as entire carapace, more than one and a half times as long as 
anterior portion of earapace. Median projection of front prom- 
inent, somewhat elongate, tip rounded, sides subparallel. 

Parapagurus merlensii, p. 146. 


-Genus Pagurus Fabricius 


No paired appendages, except the uropods on the abdomen of either sex. 
External maxillipeds widely separated at base; exopodites of all three pairs of 
maxillipeds flagellate. Chelipeds usually dissimilar and unequal, the right being 
much the larger; very rarely (not in the California species) are they subequal. 
Fourth pair of legs subchelate. 


Pagurus ochotensis Brandt 


Pagurus (Eupagurus) bernhardus var. C, spinimana; or sp. ochotensis 
Brandt in Middendorff, Reise in den dussersten Norden und Osten 
Sibiriens, Bd. II, Zool., Th. I, p. 108, 1851. 

Pagurus ochotensis Holmes, Occas. Papers Calif. Acad. Sci., 7, 137, 1900; 
Benedict, Proc. U. S. Nat. Mus., 23, 463, text fig., 1901; Rathbun, 
Н.А E., 10, 157, 1904. 


Characters.—Large surface of small hand horizontal, thickly set with slender 
spines; large hand likewise spiny; both hands hairy, hairs not reaching to the 
ends of the spines. Anterior portion of сагарасе wider than long; front tridentate, 
median and lateral teeth triangular, acute, of about equal prominence. Eye-stalks 
short and stout, about one-half the length of the anterior portion of the carapace, 
Acicle much longer than eye-stalks. Dactyls of ambulatory legs spinous, twisted, 
nearly as long as entire carapace. 

Dimensions.—Type: length of carapace 31.8 mm., width 27.5 mm. Length of 
carapace of Bay specimens generally between 6 and 12 mm. 

Color.—Color of dried speeimen, yellowish, spotted and banded with red 
(Brandt). Of aleoholie specimens is straw yellow. Slender streaks of red run 
longitudinally on the carpal, propodal, and daetyl joints of the ambulatory legs. 
The merus joints have two transverse streaks of the same color (Benedict). 

Type Locality.—Okhotsk Sea. 

Distribution.—From Unalaska to Sau Diego, California, 6 to 80 fathoms (Rath- 
bun). Okhotsk Sea (Brandt). Japan (Stimpson) (Balss). 
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Biological Survey of San Francisco Bay.—Pagurus ochotensis is 
the most abundant and widely distributed of the hermit crabs occur- 
ring outside of the bay. It was taken at eight (D 5785-5787, 5789- 
5792, 5806) of the seventeen outside stations. These represent eight 
of the nine outside stations which were made seaward of the San Fran- 
cisco bar, that is to say, all stations outside the bar at which the depth 
did not exeeed 46 fathoms. At the station of least depth, D 5806, 13 


Fig. 84. Pagurus ochotensis, natural size (after Benedict, U. S. N. M.). 


to 14 fathoms, only two specimens were obtained; at the other stations, 
which were made in 19 or more fathoms, from eight to forty specimens 
were taken. The bottom, except at D 5790 and D 5791, was '' very fine 
green sand” (“отеу” at D 5806); at D 5790 it was rather ‘‘very 
coarse variegated sand with small proportion of fine sand," while at 
D 5791 very little bottom material other than “refuse and garbage’’ 
was indicated. Except as noted above (D 5806), D 5791 with its 
“refuse and garbage" bottom returned the least number of specimens, 
viz, elght, thirteen in one ease and twenty or more in each of the 
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others being recorded for the sandy bottom stations. Three specimens 
were taken on the fishing grounds by the commercial trawlers, July, 
1912. Ав reeorded during the survey the bottom temperature and 
salinity ranges for the speeies are respeetively 9.1? to 11.1? C and 
33.1 to 94.3. 


Pagurus capillatus (Benediet) 


Eupagurus capillatus Benedict, Proc. U. S. Nat. Mus., 15, 8, 1892. 

Pagurus capillatus Holmes, Oceas. Papers Calif. Acad. Sei. 7, 138, 1900; 
Rathbun, H. A. E., 10, 157, pl. 4, fig. 3, 1904. 

Pagurus trigonochirus Ва\ѕѕ, Abh. der К. Bayer. Akad. Wiss. II, Math.-phys. 
Klasse, Suppl, 9 Abh., p. 62, 1913 (part). 


а 5 


Fig. 85. Pagurus eapillatus, about natural size; a, large (right) cheliped with 
hairs removed to show spining; b, dorsal view of anterior portion, with hands 
unfortunately foreshortened (U. S. N. M.). 


Charactcrs.—Anterior portion of carapace a little longer than wide; median 
projection of front broadly rounded, lateral projections each armed with an acute 
submarginal tooth. Eye-stalks long and slender, more than two-thirds as long as 
the anterior portion of the carapace. Acicle not quite reaching the tip of the eye. 
Large hand rather sparsely set with sharp stout spines; both hands very hairy, 
hairs much longer than the spines, often holding mud and dirt. Ambulatory legs 
stout; daetyls slightly twisted. 

Dimensions.—Type, male: length of carapace 26 mm., of anterior portion of 
carapace 15 mm., width of anterior portion 14 mm., length of larger cheliped 
72 mm., of hand 30 mm. 
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Type Locality.—Norton Sound, Alaska, 12 fathoms. 

Distribution.—Aretie Ocean southward through Bering Strait to Kamehatka 
and California, 3 to 240 fathoms (Rathbun). Тһе single California record for 
this species is from 240 fathoms, off Santa Cruz. 


Remarks.—Balss (1913, p. 63) considers Pagurus capillatus (Benedict) identical 
with P. trigonocheirus (Stimpson) (1907, p. 221), basing his remarks upon a speci- 
men of the former received from the 17. 5. National Museum. However, with his 
conclusion I am unable to agree, having the type of P. capillatus before me. Тһе 
differences between the two are unmistakable: in P. capillatus the antennal scale 
does not exceed the eye, in P. trigonocheirus it does and usually considerably; the 
eye-stalks of the former are the more slender, the length to breadth being about 
as 5:1, while in the latter the relation is about 4:1, Balss giving 3.9:1 as an aver- 
age of five specimens. Moreover the triangular outer Ғаве of the smaller hand of 
P. trigonocheirus has its proximal upper and lower margins much bowed out (as is 
well shown iu Stimpson's figure (Op. cit., pl. xxvi, fig. 2), making that face so 
broadly triangular that its greatest width is contained in its length only twice; 
in P. capillatus the width of the same face of the smaller hand is eontained in 
its length three times, The shape of this triangular outer face of the small hand 
which in fig. 85, b is foreshortened and therefore does not show its proper propor- 
tions, is very similar to that of P. setosus (p. 136, fig. SS), but relatively not so 
long as eompared to its width; in P. setosus the outer face of the smaller hand 
is about four times as long as wide, in P. capillatus, as stated above, three times 
as long as wide. Further the large hand is more hairy in fresh specimens of 
P. capillatus, and not quite so narrow triangularly as in P. trigonocheirus. 


Pagurus tanneri (Benedict) 


Eupagurus tanneri Benedict, Proe. U. S. Nat. Mus., 15, 10, 1892. 
Pagurus tanncri Holmes, Оесаз. Papers Calif. Acad, Sci., 7, 140, 1900; 
Rathbun, H, A. E., 10, 158, pl. 4, fig. 7, 1904, 


Large hand with a prominent ridge beginning at the artieulation 


Characters. 
of the earpus near the inner angle of the palm, running diagonally across it 
aud along the inner portion of the immovable finger; this ridge is joined a little 
behind the gape of the fingers by another, running across the palm from near 
its outer proximal angle; these ridges enclose a subtriangular area, either side 
of which the palm is deeply excavated; subtriaugular area armed with five or six 
short spines; outer depression of hand with a few spiny granules; inner depression 
unarmed. Outer faee of small hand subtriangular and deeply coneave; upper 
margiu armed with a single row of spines, a short row of spines from the carpal 
margin unites with this row, making it appear double for a part of its length in 
small speeimens. Anterior portion of сатарасе as wide as or wider than long; 
median projection of front triangular, much longer, and projecting much farther 
forward than the subaeute, broadly triangular lateral teeth, the ends of whieh 
are furnished with a terminal spine.  Eye-stalks about two-thirds as long as 
anterior portion of carapace. Acicle exceeding eye-stalk by nearly half its length. 
Daetyls of ambulatory legs about as long as entire carapace. 

Dimensions.—Type, male: length of carapace 31 mm., of anterior portion of 
carapace 18 mm., width of anterior portion 19 mm., length of larger eheliped 
102 mm., of hand 40 mm. Many of the specimens from off California are but half 
the size of the type. 
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Type Locality.—Clarenee Strait, Alaska,-322 fathoms (‘‘Albatross’’ station 
3077). 

Distribution.—From Iliuliuk Harbor, Unalaska, to off San Simeon Bay, Cali- 
fornia, 50 to 559 fathoms (Rathbun). Off California this species is not known 
to oceur in less than 211 fathoms. 


Fig. 86. Pagurus tanneri, slightly reduced (U. S. N. M.). 


Remarks.—This species is closely related to P. confragosus (Benedict, 1892, 
p. 12), the present known range of whieh extends from the Bering Sea to off the 
Columbia River, Oregon, but as Dr. Benedict remarks, ‘‘The two species are 
readily separated by the inner side of the raised triangle of the large hand. In 
this species |Р. confragosus] it cuts off the inner depression of the upper surface 
from the proximal margin of the palm, while in tannert this depression is allowed 
to reach the margin by a curvature of the ridge." 
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Pagurus beringanus (Benedict) 


Eupagurus beringanus Benedict, Proc. U. S. Nat. Mus., 15, 17, 1892. 
Eupagurus newcombei Benedict, Proe. U. S. Nat. Mus., 15, 17, 1892. 
Pagurus beringamus Rathbun, H. A. E., 10, 159, pl. 5, fig. 5, 1904. 


Fig. 87. Pagurus beringanus, X 114 (U. S. N. M.). 


Characters.—Median projeetion of front short and low, very blunt, or broadly 
rounded. Small cheliped with outer face of hand flat-triangular, forming a dis- 
tinet angle with the smooth though hairy inferior or lower face; carpus with 
upper or anterior edge with eight or more close set, equidistant spines in a row, 
oceasionally but rarely with a smaller number of spines. Large hand more or 
less coarsely and irregularly granulate, granules at times tending to become spini- 
form tubercles, always with a distinct A-shaped design of larger granules from 
base of inner edge of immovable finger to base of palm, inner arm of A continued 
on carpus to its proximal inner angle; immovable finger slightly excavated on 
upper surface, making tip appear bent upward. Ambulatory legs quite or very 
hairy. 

Dimensions.—Type, male: length of carapace from tip of rostrum to posterior 
border of carapace, 21 mm., length of larger cheliped 45 mm. 

Color.—The distal ends of the joints of the legs are bright red. Both proximal 
and distal ends of dactyls are red. The light portions of the legs are spotted 
with red (Benedict). 

Type Locality.—Bristol Bay, 12 fathoms (‘‘ Albatross’’ station 3231). 

Distribution Bering Sea (latitude of Nunivak) southward, along the Aleutian 
Islands and coast of Alaska to Monterey, California, 5 to 19 fathoms (Rathbun). 

Remarks.—P. newcombei (Benedict) is ineluded in P. beringanus, as it seems 
to be scarcely distinct. The species varies in the sharpness of the tubercles or 
spines of the chelipeds (Rathbun). 
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Pagurus setosus (Benedict) 


Eupagurus setosus Benedict, Proe. U. S. Nat. Mus., 15, 19, 1892. 
Pagurus setosus Rathbun, H. A. E., 10, 159, pl. 5, fig. 1, 1904. 


Fig. 88. Pagurus setosus, about natural size (U. S. N. M.). 


Characters.—Carapaee a little longer than broad, median projeetion of front 
rounded, a little in advance of the lateral projections, whieh beeause of a sub- 
marginal spine appear aeute. Eye-stalks but slightly more than half as long as 
anterior portion of carapace. Acicle exceeds eye-stalks by nearly one-fourth its 
length. Both hands are thiekly set with stiff bristles; large hand traversed by 
seven longitudinal rows of spines, counting marginal rows. Ambulatory legs 
pubescent, upper margins devoid of spines exeept on carpus of anterior pair, 
dactyls not twisted; one-third longer than anterior part of carapace. 

Dimensions.—Type, male: length of carapaee 21 mm., of anterior portion 
of carapace 14 mm., width of anterior portion 13 mm., length of larger cheliped 
48 mm., of hand 21 шш. 

Color.—In formalin the legs are banded with crimson red, hair dirt color 
(Rathbun). 

Type Locality.—Sitka, Alaska. 

Distribution—From Kadiak, Alaska, to off Santa Cruz Island, California, 50 
to 266 fathoms. 
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Remarks.—Except for a slight twisting of the dactyls P. capillatus in general 
appearanee is very similar to P. setosus, but neither is the large hand propor- 
tionally so long nor are its more numerous spines nearly so strong or so distinetly 
arranged in longitudinal rows. In specimens of the same size the spines on the 
large hand of P. capillatus are only half the size of those of P. setosus. Тһе 
large hand of P. sctosus is about twice as long as wide, with more depressed 
fingers than those of P. capillatus. The large hand of P. capillatus is usually one 
and a-half times as long as wide, occasionally one and three-fourths times as long 
as wide. I have seen one specimen only in which the hand was longer, about twice 
аз long as wide; but the eharaeteristie armature of the large hand preeludes any 
eonfusion as to its identity. Furthermore, the triangular outer faee of the small 
hand of P. setosus is more rounded and not so prominently and broadly triangular 
as that of P. capillatus, being about four times as long as wide. In P. capillatus 
the triangular outer face of the small hand is about three times as long as wide. 


Pagurus hirsutiusculus (Dana) 
Plate 16, figure 4 


Bernhardus hirsutiusculus Dana, Proc. Асай. Nat. Sei. Phila., 5, 70, 1851; 
Crust. U. S, Expl. Exped., pt. I, p. 443, 1852, pl. 27, fig. 3, 1855. 

Pagurus hirsutiuseulus Holmes, Oecas. Papers Calif. Асай. Sei, 7, 143, 
1900; Rathbun, Н. A. E., 10, 159, 1904; Hilton, Jour. Ent. Zool., 
Pomona Coll., 8, 63, 1916. 


Fig. 89. Pagurus hirsutiusculus, X % (U. S. N. M.). 


Charaeters.—Anterior portion of carapace wider than long, squarish or squat 
looking; median projection of front triangular, acute. Eye-stalks short and stout. 
Acicle typically exceeds eye-stalk but frequently falls short of it. Carpus of large 
cheliped not deeper than wide, inner and lower faces not meeting at a distinet 
angle. Small hand wider than deep, outer face oblique, triangular, more or less 
swollen. Carapaee and ambulatory legs more or less hairy; daetyls moderately 
stout, about as long as propodi. 

Dimensions.—Type: length 31.8 mm. The earapace of the specimens taken 
in the Bay averaged between 6 to 9 mm. in length, the longest being about 
12 mm. long. 
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Color.—In formalin body and legs pinkish red. Segments of second and third 
pairs of feet white at distal ends; daetyli striped longitudinally with pinkish and 
white (Rathbun). In life antennae are greenish, with alternating large and small 
golden yellow spots every two or three segments of the flagellum; every segment 
of first ten spotted; distal segment of antennal peduncle not spotted, plain color. 
Distal half of propodi of ambulatory legs white, occasionally with slight reddish 
or pinkish cast, never marked, so far as I have been able to ascertain, with blue; 
the rest of joint marked with stripes of bluish or greenish brown, corresponding 
with stripes as the dactyls; daetyls similar to those of P. samuelis, either without 
orange or with a mere trace of it; stripes distinct and more pronounced through- 
out their length. Large hand often whitish or greenish white. 

Type Locality —Puget Sound. 

Distribution —St. Paul Island, Pribilofs (T. Kincaid), Aleutian Islands to бап 
Diego, California; Siberia, Kamchatka (Rathbun). Japan (Stimpson) (Balss). 
Low tide to 17 fathoms. 

Remarks.—The specimen figured above is very true to type P. hirsutiusculus 
from the Aleutian Islands. I have seen no specimens from California which are 
quite so large as the one figured or with such great length of acicle (antennal 
scale) and breadth of carapace. The carapace as figured appears more squat 
than is often the case. The eye-stalks in the California specimens are proportion- 
ately thicker. 

The breadth of carapace, thickness of eye-stalks, length of antennal scales and 
dactyls, general appearance of the larger hand, and color in life, will always 
serve to distinguish this species from P. samuelis. 


Biological Survey of San Francisco Bay.—Pagurus hirsutiusculus 
is the common hermit erab of the bay and is found in littoral and 
more shoal waters, prineipally of the middle bay where it is well dis- 
tributed (see plate 8). 

There is only one reeord from the upper bay, a single specimen 
dredged in 4 to 24 feet (D 5757), on a fine grayish-blaek, very muddy 
sand bottom. Six specimens were obtained at four (10%) of the 
lower bay stations (D 5723, 5766, 5768, 5781), which, exeept for 
D 5766, where three speeimens were obtainéd from a soft mud bottom 
in 3 to 4 fathoms in Alameda Creek, were dredged on more or less 
Shelly bottoms, at rather widely distributed stations: D 5723, 915 to 
11 fathoms, “Маек, stieky mud streaked with brown, many shells, 
elinkers’’ and abundant ophiurans, off Mission Rock; D 5768, 1 to 3 
fathoms, hard shelly bottom, off Alameda; D 5781, 3 to 12 feet in the 
oyster beds, between Point San Bruno and Point San Mateo. 

Та the middle bay Pagurus hirsutiusculus is reeorded from thirteen 
(18%) of the dredging stations, of whieh all but three were made at 
depths varying from 5 feet to 5 fathoms (D 5705, 5708, 5744, 5153, 
5755, 5756, 5763, 5764, 5765, 5773, 5778, 5779, 5826). The three 
deeper stations (D 5705, 5708, 5826) ranged from 7 to 12 fathoms 
in depth, and at the deepest of these (D 5708), in 10 to 12 fathoms, 
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ten specimens were taken, the greatest number obtained at any one 
station. Otherwise the average number of specimens per haul (middle 
bay only) was one and eight-tenths. Less than one-third (four) of 
the stations were made on more or less hard bottom, sandy, roeky or 
both; two hauls were made through the eel grass patches around Angel 
Island (D 5763, 5764), while seven were either wholly or at least 
predommantly muddy bottom. І 

In addition a number of specimens were eolleeted along the rocky 
shores of the middle bay: two at Point Bonita; six at Sausalito on 
different occasions; twenty-two at Red Rock, and twenty-five at Rich- 
mond, north of the Standard Oil Pier. 

The extremes of the correlated temperatures and salinities observed 
for this species are, respectively, 10.8? to 14.2? C and 17.5 to 31.7. 
That Pagurus hirsutiusculus was not dredged outside is probably due 
to the combined effect of depth and character of bottom rather than to 
temperature or salinity, in view of its wide geographic distribution as 
cited above. 

As most of our survey specimens were found inhabiting the shells 
of Thais lamellosa and Nassa mendica, it would be interesting to com- 
pare their distribution with that of Pagurus hirsutiusculus although 
it should be remembered that hermit crabs sometimes transport shells 
for considerable distances (Sumner, 1911, p. 153). With the appear- 
ance of Packard’s Molluscan Fauna from San Francisco Bay (1918, 
pp. 332, 336), I find that the distribution of Pagurus hirsutiusculus 
coincides with the former at eight stations (D 5708, 5723, 5153, 5755, 
5778, 5779, 5781, 5826) and the latter at four (D 5705, 5755, 5773, 
5779). Pagurus hirsutiusculus was also found at three stations from 
which Packard (1918, p. 332) records Nassa fossata (D 5744, 57637, 
57642). 


Pagurus samuelis (Stimpson) 
Plate 16, figures 2 and 3 


Eupagurus samuelis Stimpson, Proc. Boston Soc. Nat. Hist., 6, 86, 1857; 
Ann. Lye. Nat. Hist. N. Y., 7, 90, pl. 1, fig. 8, 1859 (1862); Ortmann, 
Zool. Jahrb., Abt. f. Syst., 6, 301, pl. 12, fig. 12, 1892. Pagurus samuelis, 
Holmes, Oeeas. Papers Calif. Acad. Sci., 7, 144, 1900; Rathbun, Н. A. E., 
10, 160, pl. 5, fig. 7, 1904; Hilton, Jour. Ent. Zool, Pomona Coll., 8, 
63, 1916. 

Characters.—Anterior portion of carapace longer than wide; median projection 
of front triangular, acute.  Eye-stalks only moderately stout. Асісів never 
exceeding eye-stalk. Carpus of large cheliped not deeper than wide, inner and 
lower faces not meeting at a distinet angle. Small hand wider than deep; outer 
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face oblique, triangular, more or less swollen. Carapace and ambulatory legs 
more or less hairy; daetyls quite short and stout, appearing shorter than propodi, 
sensibly stouter than in P. hirsutiusculus. 

Dimensions.—' Type: length 19.1 mm. See also Remarks below. 

Color.—Yellowish (Stimpson). The dactyls are of a bluish color with a longi- 
tudinal reddish stripe on the sides; distal ends of the propodi bluish (Holmes). 
In life antennae are reddish brown; upper surface of distal segment of peduncle 
with a narrow golden stripe. Distal third of propodi of ambulatory legs blue оу 
white, suffused with blue proximally, the rest of joint marked with stripes of 
bluish or greenish brown; daetyls blue, becoming white near tip, suffused with 
pale reddish orange just before corneous claw, with three more or less distinet 
bluish or greenish red-brown stripes. Large hand usually a dark bluish green, 
fingers tipped with white, on small hand often edged with orange. 

Type Locality.—Tomales Bay, California. 


Fig. 90. Pagurus samuelis; а, 9, natural size; b, d, X 1% (U. 8. №. M.). 


Distribution.—Humboldt County (Holmes) to San Diego, California (Rath- 
bun). Japan (Stimpson, Ortmann, doubted by Holmes) (Balss). 

Remarks.—Figure а is that of a female true to type; figure b, that of a young 
male which still partially retains the beaded edge so characteristic of young males, 
and young and adult females, the original description, and subsequent illustrations. 
Examination of the extensive eolleetion of this species in the U. 8. National 
Museum showed that the large cheliped in the male becomes with age quite elongate 
and smoothly granulate comparatively, the beaded outer edge of the hand dis- 
appearing completely. Тһе largest P. samuelis male I have seen was collected by 
the Venice Marine Biological Station at the foot of the San Pedro Breakwater, 
February 21, 1913, and measures 42 mm. from tip of rostrum to end of telson; 
carapace is 18 mm. long, the anterior portion 7.5 mm., and length of the propodus, 
carpus, and merus of the large cheliped, taken together, 28 mm. 

This is the first instance of sexual dimorphism in adult American hermit erabs 
of which І am aware. The isolated adult male and female with respeet to the 
character of the large cheliped seem to be two very distinet species; in all other 
characters, however, there is a close correspondence which precludes any separa- 
tion, In a lot of over one hundred specimens from Pacifie Grove both extremes 
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and all intergrading forms are represented according to age and development. 
А speeimen previously reported from Sitka, Alaska, proves to be P. hirsutius- 
culus, aud Holmes’s reeord thus beeomes its northern limit. 


Biological Survey of San Francisco Bay.—Pagurus samuelis is 
apparently of very exeeptional oeeurrenee in San Franeiseo Bay, very 
unlike the closely related P. hirsutiusculus. The only specimen of Р. 
samuelis found was in a lot of twenty-five P. hirsutiuscudus gathered 
along the tidal zone of the Richmond shore, just north of the Standard 
Oil pier. 


Pagurus granosimanus (Stimpson) 


Eupagurus granosimanus Stimpson, Ann. Lye. Nat. Hist. N. Y., 7, 90, 1859 
(1862). 

Pagurus granosimanus Holmes, Oeeas. Papers Calif. Aead. Sei, 7, 146, 
1900; Rathbun, H. A. E., 10, 160, pl. 5, fig. 8, 1904. 


Fig. 91. Pagurus granosimanus, natural size (U. S. N. M.). 


Characters.—Median projeetion of front short and low, very blunt or broadly 
rounded. Small eheliped with outer faee of hand more or less swollen-triangular, 
not forming a distinet angle with under side, edge evenly rounded; lower faee 
granulated like the outer, searcely if at all hairy; six or fewer, more or less sep- 
arated spines, or, at times, spiniform tubereles on upper or anterior edge of carpus. 
Large hand more or less evenly and finely grannlated, rarely with even an indis- 
tinet A-shaped design indieated on palm, granules forming it never larger than 
those covering the rest of the palm. Ambulatory legs sparsely if at all hairy. 

Dimensions.—Type, length of earapaee 10.9 mm., width of front, measured 
between bases of outer antennae, 5.6 mm. 

Color.—Deep red, with white tubereles on the ehelae, and darker red spines on 
the earpus and merus of ehelipeds. Ambulatory legs red, with small white spots; 
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daetyli with broad white band at middle (Rathbun). Tubercles on underside of 
meros white. In life the maeulations are light blue or yellowish (Stimpson). 
Type Locality.—Monterey, California. 3 4 
Distribution.—Unalaska to Ensenada, Lower California. Beaeh to 15 fathoms 
(Rathbun). 


Pagurus hemphillii (Benedict) 


Eupagurus hemphillit Benediet, Proe. U. S. Nat. Mus., 15, 16, 1892. 
Pagurus hemphillii Holmes, Oeeas. Papers Calif. Acad. Sci, 7, 147, 1900; 
Rathbun, H. A. E., 10, 160, pl. 5, fig. 9, 1904. 


Fig. 92. Pagurus hemphillü, type d, natural size (U. S. №. M.). 


Characters.—Carpus of large eheliped with a very deep, flat, perpendieular 
inner face, forming a sharply distinet angle with the inferior or lower faee, depth 
of earpus greater than width. Base of immovable finger of large hand somewhat 
exeavated above, with a quite evident though evenly rounded and not abrupt 
depression near the outer margin, eausing the finger to appear bent upward. 
Small hand very mueh eompressed laterally, not swollen, deeper than wide, sides 
(inner and outer faees) subparallel. Anterior portion of earapaee very long, 
about one-third longer than wide, not hairy, smooth and shining; median projee- 
tion of front triangular, acute.  Aciele shorter than the eye-stalks; eye-stalks 
eomparatively long and slender. Ambulatory legs seareely if at all hairy. 

Dimensions.—Type, male: length from tip of rostrum to end of telson 42 mm., 
length of carapace 17 mm. This is the largest specimen seen; there are in the 
U. S. National Museum two other speeimens, measuring in length respeetively 23 
and 25 mm. 

Color.—In aleohol bright red, the tips of the daetyls light colored (Benediet). 
Holmes says, ‘‘there is a well marked light spot on the sides of the dactyls near 
the end." 

Type Locality.—Monterey, California. 

Distribution.—British Columbia to Monterey, California, 
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Pagurus californiensis (Benediet) 


Eupagurus californiensis Benedict, Proc. U. S. Nat. Mus., 15, 21, 1892; 
Faxon, Mem. Mus. Comp. Zool. Harvard College, 18, 55, pl. 11, fig. 2-2e, 
1895. 

Pagurus californiensis Holmes, Oceas. Papers Calif. Acad. Sci, 7, 149, 
1900; Rathbun, H. A. E., 10, 161, 1904. 


Fig. 93. Pagurus californiensis, 4, X 2; a, dorsal view; b, anterior portion 
of carapace, enlarged (after Faxon). 


Characters.—Small hand very feeble, less than one-third the greatest width of 
the palm of larger hand. Large hand more or less suborbicular, feebly granulated 
on palin. Anterior portion of carapace about as broad as long, median projection 
of front triangular, acute. Eye-stalks moderately long and slender, about three- 
fourths as long as anterior portion of carapace. Acicle not exceeding eye-stalks. 
Ambulatory legs glossy, nearly smooth; from upper distal margin of carpus a 
small spine extends forward over propodus; dactyls thin, pubescent, not twisted, 
but little curved, spinulous below, and exceeding length of the propodi. 

Dimensions —Two male types: length 26 mm. and 20 mm., respectively. 

Color.—Alcoholie specimens nearly orange in color, the ambulatory legs crossed 
by bands of a lighter color. There is a band of lighter color near the middle of the 
ocular peduncles (Holmes). 

Type Locality.—California. 

Distribution—From Mouterey Bay or Santa Catalina Island, California, to 
Gulf of California, 8 to 58 fathoms. 


Genus Pylopagurus Milne Edwards and Bouvier 


Abdomen with paired appendages, other than the uropods on the first abdom- 
inal segment in the female only. External maxillipeds widely separated at base; 
exopodites of all three pairs of maxillipeds flagellate. Chelipeds dissimilar and 
unequal, the right vastly the larger; large hand more or less operenliform, greater 
part of upper surface transversely concave, trough-shaped, or discoidal with 
raised margins; bent at an angle to the wrist. Fourth pair of legs subchelate, 
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Pylopagurus minimus (IIolmes) 
Plate 16, figures 1а, 15, and 1c 


Pagurus minimus Holmes, Оссав. Papers Calif. Acad. Sci., 7, 145, 1900. 


Characters.—Median projection of front triangular, acute, lateral ones rounded; 
anterior portion of carapace about as wide as long. Chelipeds pubescent; large 
hand oblong, widening distally to a short distanee beyond the base of the movable 
finger; base of the hand armed with anteriorly inclined spines, strongly convex 
longitudinally, giving hand the appearance of being bent downward; fixed finger 
broad, outer edge evenly rounded, sharp, upturned, and armed with anteriorly 
directed spines, the upper surface smooth aud concave; movable finger broad, 
widest a little beyond its artienlation, outer margin sharp, spiny, evenly curved, 
upper surface nearly smooth and concave; inner margin of both fingers furnished 
with large, white, tubercular teeth; small hand narrow, rounded, fingers longer than 
palm. Dactyls of ambulatory legs slender, curved, tapering from the base, spiny 
below, and longer than the propodi. 

Dimensions.—Type, female: length 10 mm. 

Color.—General eolor reddish, with spots of darker red, larger eheliped a darker 
red than the rest of the body, especially at the distal end; ocular peduncles with 
a median, transverse, light colored band (Holmes), described from a single female 
specimen earrying numerous pale green eggs. 

Type Locality.—Off San Diego, dredged in 30 fathoms (Holmes). 

Distribution.—Skidegate, Queen Charlotte Sound, British Columbia; San Fran- 
cisco, Monterey Bay, Laguna Beach, and San Diego, California, 15 to 35 fathoms. 

Remarks.—This species is best distinguished by the character of the larger 
hand, which is convex at the narrow base, both longitudinally and transversely, 
while the distal portion is nearly smooth, longitudinally straight, but transversely 
concave (Holmes). Has been found in worm tubes (Benedict) and in Dentalium 
(*'tooth"") shells between the ҒатаПопев and Golden Gate. 


Biological Survey of San Francisco Bay—A single speeimen of 
Pylopagurus minimus was dredged at D 5790, 33 to 35 fathoms, in 
company with Pagurus ochotensis, and Paguristes bakeri. 


Pylopagurus holmesi sp. nov. 


a b 


Fig. 94. Pylopagurus holmesi, d, large hand; a, external-lateral view, X 6%; 
b, view of flat upper face, slightly smaller. 
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Description.—Median projection of front narrow, triangular, acute, about 
twiee as long as wide at the base and reaehing well beyond the middle of the 
narrow, lanceolate eye scales, ie., to or nearly to their acutely pointed tips; 
lateral projeetions of front but slightly in advanee of the base of the median 
projeetion, rounded; anterior portion of the carapace about as wide as long, or 
a little less. Eye-stalks compressed, scarcely if at all widening distally; reaching 
about ‘to the middle of the terminal segment of the antennular peduncle when 
extended, and falling a little short of the antennal peduncle but slightly exceeding 
the antennal scale. Chelipeds not hairy, greater part of upper surface of large 
hand discoidal, widest at level of the bases of the fingers, with raised, finely 
incised, dentieulate margins, which posteriorly separate diseoidal face from a 
narrow, transversely and longitudinally convex basal (proximal) portion that fills 
in the angle which the upper surface makes with the wrist, or carpus; granules 
on upper face of carpus not confluent, distinct; the fingers are wide and flattened, 
widest distal to articulation of movable finger, outer margins but continuations 
of the denticulate raised outer margins of palm; small hand narrow, rounded, 
palm and fingers subequal, fingers slightly gaping. Dactyls of ambulatory legs 
strongly compressed, spinulous above and below, and terminating in a long, 
corneous claw. 

Dimensions.—Type, male (Cat. No. 53330, U. S. М. M.): length over all 50 mm., 
of сагарасе and rostrum 7.5 mm., of large hand 7.5 mm., of diseoidal upper faee 
of hand 6 mm., width of same 5 mm. 


Type Localitj.—Santa Catalina Island, California; taken by the Venice Marine 
Biologieal Station near Catalina Harbor (station T 156). 

Distribution.—From Santa Catalina Island, and San Pedro to San Diego, 
California, 10 to 30 fathoms. 


Remarks.—This species, though remarkably like P. discoidalis (Milne Ed- 
wards) (see Milne Edwards and Bouvier, Mem. Mus. Comp. Zool, 14, 18, 76, 
pl. vi, figs. 7-14) from the West Indian region, differs sufficiently to be considered 
a distinct species. Тһе rostriform median projection of the carapace of P. dis- 
coidalis is broadly triangular, about as wide at the base as long, the denticulations 
of the raised margins of the upper faee of the large hand are less incised, rather 
more crenulate than dentieulate; the granules on the carpus of the large cheliped 
are more or less confluent, forming transverse scabrous lines or ridges rather than 
rows of distinet granules. In many of the specimens of P. discoidalis the upper 
face of the hand is as much as one and a-half times as long as wide, with the tip 
of the immovable finger extending slightly beyond that of the movable one. A 
number of speeimens have broader, rounder hands, with subequal fingers, as have 
all the speeimens of P. holmesi which I have examined. 


Genus Parapagurus Smith 


Abdomen with paired appendages other than the uropods on the first and second 
segments in the male only. External maxillipeds widely separated at base; 
exopodite of first pair of maxillipeds non-flagellate. Chelipeds dissimilar and 
unequal, the right being vastly the larger. Fourth pair of legs subchelate. Іп 
the female there is only one oviduct, which opens on the coxa of the third left 
thoracic leg. 
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Parapagurus mertensii (Brandt) 
Plate 16, figure 5 


Pagurus mertensii Brandt, in Middendorff, Reise in den dussersten Norden 
und Osten Sibiriens, Bd. II, Zool., Th. I, p. 112, 1851. 

Parapagurus mertensii Holmes, Oeeas. Papers Calif. Acad. Sci., 7, 155, 
1900; Rathbun, H. A. E., 10, 162, pl. 5, fig. 6, 1904. 

Characters.—Median projeetion of front prominent, somewhat elongate, tip 
rounded, sides subparallel, lateral projections small; anterior portion of carapace 
about as wide as long. Eye-stalks short, about one-half length of anterior portion 
of carapace. Chelipeds pubescent, spiny, very unequal; right cheliped very large, 
carpus long, inner and outer margins spiny, convex upper surface armed with 
two rows of short spines, hand long, narrow, dorso-ventrally flattened, and bent 
inward at a slight angle to the carpus, rounded upper surface with small, sub- 
serially arranged granules which become more prominent on the fingers, inner 
and outer margins sharp, granulo-dentieulate and parallel; left eheliped long, 
slender and attenuate, carpus subcylindrieal, with three rows of spines on the 
upper surface, hand narrow, much longer than the carpus, palm very short, fingers 
long, narrow, and curved downward. Dactyls of ambulatory legs execedingly long 
and slender, armed below with numerous spines. 

Dimensions —Type: length of сағарасе 19.1 mm., width 14.8 mm. 

Type Locality.—Kamchatka. 

Distribution.—Kadiak Island, Alaska, to off San Nicolas Island, California, 
77 to 266 fathoms. 

Remarks.—'This species affords one of those eurious cases of commensalism with 
colonies of hydroids sometimes found among deep sea pagurids. Тһе eolony of 
hydroids covering the shell in which the crab lives forms a membranous growth 
whieh extends beyond the boundary of the shell and in eourse of time, aecording 
to Dr. Benedict, causes the shell to disappear, leaving its inhabitant with a mem- 
branous instead of a calcareous domicile. In the specimen which 1 have the 
covering is partly formed by the tip of a broken shell but mainly by an extension 
of the membranous growth formed by the colony of hydroids. This arrangement 
certainly affords the crab the advantage of allowing it to grow without having 
to undergo the troublesome experience of changing lodgings (Holmes). 


Family LITHODIDAE 


Body erab-like. Abdomen more or less firm, in part at least; often segmented, 
bent under thorax; no tail-fan developed, uropods absent. Carapace quite firm 
all over. First pair of legs chelate; fourth pair like the third; fifth pair very 
small and folded under the carapace, making it appear superficially that the 
members of this family have but four pairs of legs, a character which easily 
distinguishes it from any other family of Decapods. 


KEY TO THE CALIFORNIA GENERA OF THE LITHODIDAE 


1. Abdomen soft, more or less loosely inflexed, unsegmented; at most only basal 
(second), and two terminal segments stiffened by thin calcareous plates; 
reinforcement of basal segment usually consisting of a pair of narrow 
marginal plates and a pair of lateral plates, between which there may be 
a median plate; abdomen oeeasionally armed with calcified granules or 
short spines. 
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А. Carapace not spiny on upper surface; rostrum short, simple, triangular. 
1. Carapace and legs much flattened and more or less hairy or pubescent ; 
lateral margins of carapace with a few small teeth or spines. 
Anterior margin of ambulatory legs deeply incised, incisions 

hidden by hairiness of legs. (Not known south of Monterey.) 
Hapalogaster, p. 148. 
2. Carapace not so flattened, moderately convex, somewhat roughened, 
granular on upper surface, slightly setose but not hairy; lateral 
margins unarmed. Ambulatory legs subeylindrieal, very sparsely 

haired. (Not known south of Pacifie Grove.) 

Oedignathus, p. 150. 
B. Carapace distinctly flattened and covered with numerous subequal 
spines; rostrum terminated by strong spines. Legs spiny, with long 
hairs arising from tip of spines. (Not known south of Monterey.) 
Acantholithodes, p. 152. 


II. Abdomen segmented, and subdivided into more or less well calcified plates, 
which are usually applied quite closely to the thoracie sternum; basal 
(second) segment always provided with a pair of marginal and a pair 
of lateral plates, and a median plate; plates either separated by sutures 
or more or less completely fused with one another; abdomen quite 
smooth or armed with more or less prominent tubercles or spines; occa- 
sionally abdominal plates have a central membranous area. 

A. Abdominal plates with characteristic raised and rounded papillated 
edges enclosing a central membranous area; median and lateral 
plates of basal (second) segment distinct. Ambulatory legs about 
as long as greatest width of carapace. Outline of carapace prac- 
tically forming an equilateral triangle; upper surface with two deep 
pits within a triangular excavated area, surrounded by rounded 
papillated tubercles. (Not known south of Monterey.) 

Phyllolithodes, p. 153. 

B. Abdominal plates without a central membranous area. 

1. Ambulatory legs shorter than the greatest width of the carapace, 
usually much shorter. 

a. Carapace broadly oval, convex, smooth, and produced into lateral 
expansions, which completely eonceal the ambulatory legs, 
forming a large expanded dorsal shield. Basal (second) 
abdominal segment entire. (Not known south of Monterey.) 

Cryptolithodes, p. 154. 

b. Carapaee not so produced, more crab-like in appearance, more or 
less prominently tubereulated. 

1. Outline of carapace practically forming an equilateral tri- 
angle; with a deep semilunar fossa separating the smooth 
hemispherical cardiac region from the other more or less 
eoarsely tuberculated regions of the carapace. Plates of 
basal (second) abdominal segment distinct. (Not known 


sonth of Crescent City.) оов р. 151 


ii. Outline of carapace roughly pentagonal or hexagonal, very 
eonvex, roughened, with many elose set, short tubereles 
and fewer more or less prominent subconical tubercles. 
Basal (second) abdominal segment entire. (Not known 


south of Monterey.) тор поте, p. 155 
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to 


. Ambulatory legs considerably longer than greatest width of carapace, 
often about twice or nearly twice as long. 

a. Abdomen well calcified, median row of plates of segments three to 
five replaced by a membranous area well armored with 
numerous spiny, calcified nodules.  Carapaee more or less 
strongly spined, not less than four sharp-pointed spines on 
gastrie region. 

i. Plates of basal (second) abdominal segment distinet, sep- 
arated by sutures. (Known only from 155 + fathoms.) 
Paralithodes, p. 160. 
ii. Plates of basal (second) abdominal segment more or less 
fused, either completely so, or with median and lateral 
or lateral and marginal plates fused together. (Known 

only from 301 + fathoms.) 
Lithodes, p. 161. 

b. Abdomen more or less leathery, median row of plates of seg- 
ments three to five distinct and separate; basal (second) 
segment entire. Upper surface of carapace more or less 
tubereulated or covered with numerous short, blunt spines, only 
one sharp spine on gastric region. (Known only from 625 + 
fathoms.) 

Paralomis, p. 158. 

The genera of this family are for convenience divided into two groups, based 

primarily on the character of the abdomen, corresponding to the major divisions 

of the above key (Brandt, 1850, p. 259; Bouvier, 1896a, p. 16). Тһе apparent 

basal segment of the abdomen is in reality the second, while the last, or terminal 
(ultimate) segment, or plate represents the telson. 


I. Abdomen soft, more or less loosely іпЙетей, unsegmented; at most only basal 
(second) and two terminal segments, stiffened by thin calcareous plates; 
reinforcement of basal segment usually consisting of a pair of narrow 
marginal plates and a pair of lateral plates, between which there may be 
a median plate; abdomen occasionally armed with calcified granules or short 
spines. Carapace more or less distinetly flattened, occasionally slightly but 
never strongly convex, lyrate or roughly quadrilateral; front moderately 
broad; rostrum scarcely if at all exceeding the eye-stalks. (Group IT, 
p. 153.) 


Genus Hapalogaster Brandt 


Carapace, ehelipeds, and ambulatory legs much flattened and more or less 
hairy or pubescent; lateral margins of carapace with a few small teeth or spines. 
Basal (second) abdominal segment with a thin, transverse, calcareous lateral plate 
on either side; a pair of marginal plates present but small and inconspicuous. 


KEY то THE CALIFORNIA SPECIES OF IÍAPALOGASTER 


I. Hand of larger cheliped densely covered with short hair, somewhat roughened or 
granulated at the insertions of the hair, not spinous or tubereulated except 
for one or more small caleareous tubercles on inner face, behind articulation 
of the daetyl. Lateral margins of carapace with not more than two small 
teeth on each side. (From Cape Mendocino to Monterey.) 

cavicauda, p. 149. 
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II. Hand of larger cheliped finely pubescent and armed with three longitudinal 
rows of spines; a row of small spines on the inner edge and two rows of 
larger spines on the outer surface of the hand, with a broad smooth interval 
between them. Lateral margins of the сатарасе with from four to six teeth 
on each side. (Not known south of Humboldt Bay.) 

grebnitzkii, p. 150. 


Hapalogaster cavicauda Stimpson 
Plate 29, figure 1 


Hapalogaster cavicauda Stimpson, Aun. Lye. Nat. Hist. N. Y., 7, 81, pl. 1, 
fig. 7, 1859 (1862); Bouvier, Ann. Sei. Nat. (7), 18, 166, pl. 12, fig. 29, 
1895; Holmes, Occas. Papers Calif. Acad. Sci., 7, 113, 1900. 


a b 


Fig. 95. Hapalogaster cavicauda; a, dorsal view of carapace, d (after 
Bouvier); b, d, natural size (after Stimpson). 


Characters.—Body and legs densely covered with short hair. Carapace nearly 
smooth but roughened or granulated at the insertions of the hairs. Тһе portion 
of the anterolateral margin of the carapace in front of the cervical groove is eon- 
vex, sublaminate, edentate, and separated from the portion behind by an incision; 
two marginal teeth at the origin of the sutures. Anterior margins of ambulatory 
legs deeply incised, forming four or five closely approximated teeth on each of 
the larger joints; the incisions are hidden by the hairiness of the legs. Hand of 
larger cheliped with one or more small, calcareous tubercles on inner face only, 
behind articulation of the daetyl Тһе calcareous plates on the basal (second) 
segment are widely separated by a membranous interval, in whieh there is no 
median plate; left side of abdomen of female is coriaceous and segmentally 
incised. 

Dimensions.—Type: length of carapace 18.3 mm., width 21.1 mm. 

Type Locality.—Monterey, California. Common under rocks at low tide. 

Distribution —From Cape Mendocino to San Clemente Island, California. 
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Hapalogaster grebnitzkii Sehalfeew 
Plate 29, figure 2 


Hapalogaster grebnitzkii Schalfeew, Mélanges Biol. 13, 329, figs. 3a-3b, 
Bull. Асай. Imp. Sei. St. Petersb., 35, 335, 1892; Bouvier, Ann. Sci. 
Nat. (8), 1, 19, 1896; Holmes, Оссав. Papers Calif. Acad. Sei. 7, 115, 
1900; Rathbun, H. A. E., 10, 163, 1904. 


Fig. 96. Hapalogaster grebnitzkii, dorsal view of carapace, reduced (after 
Schalfeew). 


Characters.—Carapaee and legs finely pubescent; margin of carapace behind 
the cervical groove armed with five spines, which deerease in size posteriorly. 
Legs armed with setose spines. Hand of right, or larger cheliped armed with two 
rows of spines on the outer surface and a row of small spines on the inner edge; 
there is a broad smooth unarmed interval between the two rows of spines on the 
outer surface. Abdomen as in H. cavicauda. 

Dimensions.—Largest specimen of type lot: length of carapace 18 mm., width 
18.5 mm. 

Type Localities.—Bering Islands and Kadiak, Alaska. 

Distribution—From Bering Sea off the Pribilofs and Cape Newenham south- 
ward, along the Aleutian Islands to Sitka, Alaska; Bering Island; Humboldt Bay, 
California. 

Remarks.—Bouvier thinks that this species is but a variety of Н, mertensit 
Brandt, which ranges from Atka, one of the Aleutian Islands, eastward and south- 
ward to Puget Sound. In view of their overlapping ranges this might well be 
the ease. The chief difference between them is in the number of longitudinal rows 
of spines on the right hand: H. grebnitzkit has three, while H. mertensii has four. 
Holmes notes still another difference, viz., the absenee of a spine behind the gape 
of the fingers of the smaller hand of H. grebnitzkii; but for this difference the 
small hands of eaeh would be spined alike. 


Genus Oedignathus Benediet 


Carapaee moderately eonvex, somewhat roughened, granular on npper surfaee, 
slightly setose, but not hairy; lateral margins nnarmed. Ambulatory legs sub- 
eylindrieal, very sparsely haired. Abdomen much as in Hapalogaster. 
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Oedignathus inermis (Stimpson) 
Plate 19, figure 1 


Hapalogaster inermis Stimpson, Ann. Lyc. Nat. Hist. N. Y., 7, 243, 1860 
(1862). 

Hapalogaster brandti Schalfeew, Mélang. Biol, 13, 330, figs. 1, 5b, Bull. 
Acad. Imp. Sei. St. Petersb., 35, 336, 1892. 

Oedignathus inermis Holmes, Occas. Papers Calif. Acad. Sci, 7, 119, 1900. 

Oedignathus brandti Holmes, ibid., 7, 118, pl. 1, figs. 17-20, 1900. 

Oedignathus inermis Rathbun, H. A. E., 10, 163, 1904. 

Dermaturus inermis Balss, Abh. der k. Bayer. Akad. Wiss., II, Math.-phys. 
Klasse, Suppl., 9 Abh., p. 71, 1913. 


Fig. 97. Oedignathus inermis, outline of carapace (after Holmes). 


Characters.—Carapace more or less completely eovered with flat seale-like plates 
or minute squamae, which are setose along the anterior margin. Chelipeds very 
unequal and covered with low, granulated, wart-like tubereles; hand of larger 
cheliped large and swollen, fingers somewhat gaping at the base, the tips excavated 
within. Caleareous plates on the two terminal abdominal segments inconspieuous; 
the margin of the left side of the abdomen in the female only is somewhat hard- 
ened and segmentally іпсізей. 

Dimensions.—Type: length of carapace 10 mm., width posteriorly 9.7 mm. 
Of a specimen cxamined by Holmes, length of carapace from tip of the rostrum 
to posterior emargination 15.5 mm., width 15.5 mm., length of large cheliped 
40 mm., length of small cheliped 28 mm. 

Type Locality—Puget Sound. 

Distribution—Unalaska to Pacifie Grove, California (Rathbun). Japan 
(Balss). 

Remarks.—Miss Rathbun has very little doubt concerning the identity of 
Schalfeew’s species with that of Stimpson. She remarks that Stimpson’s type 
was smaller than any examples in the National Museum. 


Biological Survey of San Francisco Bay.—There are two specimens 
of Ocdignathus inermis in the survey collection: a very small one 
with a carapace about 3 mm. long, taken from between the tide levels 
at Point Bonita, and a larger one with a carapace 25 mm. in length, 
which unfortunately bears no label but which was probably obtained 
at or near the same locality. 
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Genus Acantholithodes Holmes 


Carapace flattened and hispid with numerous short setose spines. Chelipeds 
and ambulatory legs armed with numerous similar though larger and stronger 
spines. Basal (second) and two terminal abdominal segments stiffened by thin 
ealeareous plates, remainder of abdomen membranous. 


Acantholithodes hispidus (Stimpson) 
Plate 19, figure 2 


Dermaturus hispidus Stimpson, Ann. Lye. Nat. Hist. N. Y., 7, 242, 1860; 
Bouvier, Ann. Sci. Nat. (7), 18, 174, pl. 11, figs. 3, 16, pl. 12, figs. 2, 16, 
31, 1895. 

Acantholithodes hispidus Holmes, Proe. Calif. Acad. Sei. (2), 4, 575, 1895; 
Oceas. Papers Calif. Acad. Sei., 7, 120, 1900. 


Fig. 98. <Acantholithodes hispidus, outline of f (after Bouvier). 


Characters.—Rostrum prominent and terminated by strong spines. Branchial 
regions of carapace with a slight depressed area; between cardiac and gastric 
regions there is quite a sharp, narrow eleft. Abdomen, short, broad, and soft; 
integument spiny, spines not so large as on carapace; on basal (second) segment 
a median plate, two wide lateral plates and two narrow marginal ones; the plate 
on the penultimate segment is oblong; the last one, representing the telson, is 
small, rounded, and about as long as wide. 

Dimensions.—Type, female: length of carapace 21.6 mm., width anteriorly. 
10.9 mm., posteriorly 22.9 mm. Of a specimen examined by Holmes, length of 
carapace from tip of rostrum 58 mm., width of carapace 56 mm. 

Color—Fingers bright red, with white tubereuliform teeth, and black horny 
tips, rest of body yellow, except hands, which are suffused with tinge of red from 
fingers (Stimpson). 

Type Locality.—Monterey Bay, California, from stomachs of fishes. 

Distribution.Off Moorovskoy Bay, Alaska (‘‘Albatross’’ station 3319), to 
Monterey, California, to a depth of 73 fathoms. 


Biological Survey of San Francisco Bay.—There is one specimen 
of Acantholithodes hispidus in the collection without a label, but it 
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was undoubtedly taken along with Randallia ornata in course of 
several experimental trials with a 40-foot otter-trawl in 10 to 30 
fathoms outside of Golden Gate, April 6, 1914. 


II. Abdomen segmented and subdivided into more or less wcll calcified plates 
which are usually applied quite closely to the thoracic sternum; basal 
(second) segment always provided with a pair of marginal and a pair of 
lateral plates, and a median plate; plates either separated by sutures or 
more or less completely fused with one another; abdomen quite smooth or 
armed with more or less prominent tubercles or spines; occasionally abdom- 
inal plates have a central membranous area. Carapace quite strongly 
conver, at least in the gastric region; roughly triangular, pentagonal or 
heragonal; front usually more or less narrow; rostrum usually exceeding 
the eye-stalks. (Group I, p. 148.) 


Genus Phyllolithodes Brandt 


Carapace triangular, provided with rounded tubercles, which surround an 
excavated area on the dorsal surface; lateral margins armed with spines. Abdom- 
inal plates with a central membranous area. 


Phyllolithodes papillosus Brandt 
Plate 22, figure 2 
Phyllolithodes papillosus Brandt, Bull. Phys. Math. Acad. St. Petersb., 7, 
175, 1849; Bouvier, Ann, Sci. Nat. (7), 18, 174, pl. 11, fig. 12, pl. 12, 
figs. 14, 25, pl. 13, fig. 1, 1895; Holmes, Occas. Papers Calif. Acad. Sei., 
-7, 122, 1900; Rathbun, H. A. E., 10, 164, 1904. 


Гіс. 99. Pnyllolithodes papillosus, ventral view of abdomen, f (after Bouvier). 


Characters.—Carapaee with two deep pits within triangular area on dorsal 
surface. Rostrum prominent, ending in two tubereuliform horns, below with a 
subaeute median spine. Chelipeds and ambulatory legs thiekly eovered with long, 
flattened, obtusely ending papillated spines, somewhat like narrow, flattened plates 
in appearance; these are largest on the merus and carpus, diminishing toward the 
tip. Abdomen furnished with calcareous plates, with distinet, characteristic. 
raised and rounded papillated edges, within which there is a central membranous 
area; median and lateral plates separated by a suture. 

Dimensions.—Type: length of carapace 46.6 to 48.7 mm., width 42.4 mm. 

Type Locality.—Kadiak Island, Alaska. 

Distribution —Unalaska to Monterey, California. To a depth of at least 
16 fathoms (Rathbun). 
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Genus Cryptolithodes Brandt 


Carapace transverse, broadly oval, nearly smooth, high in the middlé, and later- 
ally produced into wide expansions which eompletely conceal the ambulatory legs, 
forming a large, expanded dorsal shield. Abdomen flattened, triangular, fitting 
neatly into a depression of the sternum; behind the entire basal (second) segment 
the abdomen bends abruptly; the three following segments are divided into a 
median row of plates, with a series of lateral plates on either side; penultimate 
segment is devoid of lateral plates, and conceals the minute triangular telson. 


KEY то THE CALIFORNIA SPECIES OF CRYPTOLITHODES 


I. Hands tuberenlated. Rostrum narrowing distally, end rounded, without dis- 
tinet anterolateral angles. Abdomen crossed by transverse ridges. (Not 
known south of Monterey.) 

typicus, p. 154. 
ІІ. Hands smooth. Rostrum widened toward distal end, which is transverse, with 
distinet antero-lateral angles, and often but not always with a small median 

tooth. Abdomen smooth. (Not known south of Pacific Grove.) 
sitkensis, p. 155. 


Cryptolithodes typicus Brandt 
Plate 20, figures 1 and 2 


Cryptolithodes typicus Brandt, Bull. Phys.-Math. Acad. St. Petersb., 7, 
185, 1849, 11, 254, 1853; Stimpson, Jour. Boston бос. Nat. Hist., 6, 
572, pl. 19, 1857; Holmes, Oceas. Papers Calif. Acad. Sei, 7, 121, 
1900; Rathbun, H. A. E. 10, 164, 1904; Way, Puget Sd. Mar. Sta. 
Publ., 1, 352, fig. 5, 1917. 

Characters.—Carapaee about twice as wide as long, with lateral expansions 
rarely advanced even as far as half the length of the rostrum, orbital sinus never 
very deep, never as deep as half the length of the rostrum. Rostrum narrowing 
distally, end rounded, no distinet anterolateral angle. Hands tubereulated, with 
several tuberculous ridges on the outer surface. Abdomen erossed by transverse 
ridges, lateral plates with more or less raised margins. 

Dimensions.—Type: length 33.9 mm., width 48.7 mm. 


Color.—Blaekish brown on dorsal side, light gray on ventral (Way). Several 
specimens preserved in ће U. S. National Museum, greenish in alcohol. 


Type Locality.—Northern California. 


Distribution.—Unalaska, Alaska, to Monterey, California, to a depth of 7 
fathoms. 
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Cryptolithodes sitchensis Brandt 
Plate 20, figures 3 and 4 


Cryptolithodes sitchensis Brandt, Bull. Phys.-Math. Acad. Imp. Sei. St. 
Petersb., 11, 254, 1853; Holmes, Оссав. Papers Calif. Acad. Sei, 7, 
125, pl. 2, figs. 21-25, 1900. 


Fig. 100. Cryptolithodes sitchensis, natural size. 


Charaeters.—Oarapaee usually about one and two-thirds as wide as long, with 
lateral expansions produced forward almost the entire length of the rostrum, at 
least two-thirds its length, forming a large, deep, rounded orbital sinus on either 
side. Rostrum widened toward distal end, which is transverse, with distinct antero- 
lateral angles aud often, but not always, with a small median tooth. Hands smooth, 
with but a single, usually very faint rounded, longitudinal ridge a little below the 
middle of the outer surface. Abdomen smooth, lateral plates flat. 

Dimensions.—Type: length of carapace 23.9 mm., greater width 57.2 mm. 
Of specimens examined by Holmes: males, length of carapace 16 to 47 mm., width 
23 to 64 mm.; females, length of carapace 25 to 36.5 mm., width 36 to 49.5 mm. 
Length of carapace of specimen listed below 40 mm. 

Color.—Males, in fresh condition, uniform bright red color; females, red but 
with a purplish tinge, irregularly marked with blotches of a lighter color (Holmes). 
Also reddish in aleohol. 

Type Locality.—Sitka, Alaska. 

Distribution.—From Sitka, Alaska, to Pacific Grove, California. 

Remarks.—The specimen figured is one given me by Mr. D. L. Emery, who 
eolleeted it at Tunitas Glen, July 4, 1913. 


Genus Lopholithodes Brandt 


Carapaee broad, pentagonal or hexagonal above, with margins and upper sur- 
face armed with setose tubercles and fewer, more or less prominent, subconical 
ones; a peculiar smooth, wart-like prominence oceurs on either side of the median 
gastric area. Ambulatory legs short, tuberetlated, and capable of being folded 
under the earapace. Basal (second) segment of abdomen entire, the three follow- 
ing segments with lateral plates, nlso with small marginal plates on one or both 
sides; penultimate joint devoid of lateral plates, telson very small. 
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KEY TO CALIFORNIA SPECIES OF LOPHOLITHODES 


І. Tubereles of chelipeds and ambulatory legs spiniform; carpus of chelipeds 
with outer edge exeavated, forming a smooth, deep, rounded sinus, which 
when approximated to the shallower eorresponding sinus on the anterior 
edge of the first pair of ambulatory legs forms a striking, smooth, nearly 


circular hole, or foramen. A X 
foraminatus, p. 157. 


II. Tubercles on legs generally rounded, blunt, and knob-like; carpus of chelipeds 
without a smooth, deep, rounded sinus on outer edge. (Not known south 


nu mandtii, p. 156. 


Lopholithodes mandtii Brandt 
Plate 21, figure 1 


Lopholithodes mandtii Brandt, Bull Phys.-Math. Acad. Imp. Sei. St. 
Petersb., 7, 174, 1849. 

Echinocerus cibarius White, Proe. Zool. Soe. London, 47, pls. 2, 3, 1818: 
Bouvier, Ann. Sei. Nat. (7), 18, 181, pl. 11, fig. 13, pl. 12, 1895. 

Lopholithodes mandtii Holmes, Oceas. Papers Calif. Acad. Sei, 7, 128, 
1900; Way, Puget Sd. Mar. Sta. Publ., 1, 356, fig. 12, 1917. 


Fig. 101. Lopholithodes mandtti, ventral view of abdomen, 9 (after Bouvier). 


Characters.—Carapaee strongly convex; gastric, cardiac, and branchial regions 
each with a prominent elongate, subconical tubercle, subacute on gastric area, 
blunt and rounded on others; anterolateral margin armed with a variable num- 
ber of about eight, prominent, blunt spines and several smaller spines; a large 
knob-like prominence at each posterolateral angle, separated from the last antero- 
lateral spine by a conspicuous sinus, two similar smaller prominences on either 
side of the middle of posterior margin of carapace. Rostrum short and consisting 
of a strong subeonical tubercle, above the base of whieh is а knob bearing two 
lateral tubereles with generally a tuberele above, aud behind the noteh between 
them. Tubercles on legs generally rounded, blunt, and knob-like. Basal abdom- 
inal segment is strongly concave behind, especially in the female, and at nearly 
right angles to the carapace; there are two very prominent tubercles near the 
middle and several smaller ones on the margins, the remaining segments studded 
with numerous subconical tubercles. 

Dimensions, —Type: length of carapace 152.4 to 177.8 mm., width about 177.8 
to 203.2 mm. 

Color.—Very brilliant, scarlet or orange, with bright purple markings particu- 
larly on ventral part of the body and the spines on the legs (Way). 

Type Locality.—Sitka, Alaska. 

Distribution.—Sitka, Alaska, to Monterey, California. 


1921] Schmitt: The Marine Decapod Crustacea of California 157 


Lopholithodes foraminatus (Stimpson) 
Plate 21, figure 2 


Echinocerus foraminatus Stimpson, Ann. Lye. Nat. Hist. N. Y., 7, 79, 1859 
(1862); Newcombe, Bull. Nat. Hist. бос. Brit. Col, p. 27, pl. 3, 1893. 

Lopholithodes foraminatus Holmes, Оссав. Papers Calif. Acad. Sci., 7, 130, 
1900. 


Fig. 102. Lopholithodes foraminatus, dorsal view of carpus of chelipeds, d, 
X nearly М (after Newcombe). 


Characters—Carapace depressed; gastric region elevated, furnished with a 
short, sharp, conical tubercle near the middle and a group of smaller tubercles near 
posterior end; cardiac region with a few short, subconical tubercles; from posterior 
gastric region an irregular line of tubercles extends to the posterolateral angles 
of the carapace; external to the orbits there are three spines in a nearly trans- 
verse line, behind which the anterolateral margin is at first concave and then 
strongly convex ; the spines on the convex portion of the margin are large and 
subeonieal; behind the convex portion the margin is concave and devoid of spines; 
posterior margin areuated and studded with conical tubercles. Rostrum rather 
short, with median spine, and cluster of spiny tubercles above the base. Tubercles 
of chelipeds and ambulatory legs spiniform; carpus of chelipeds with outer edge 
excavated, forming a smooth, deep, rounded sinus, which when approximated to 
the shallower corresponding sinus on the anterior edge of the carpus of the first 
pair of ambulatory legs forms a striking, smooth, nearly circular hole, or foramen, 
from which this species derives its name and by which it is distinguished from 
all others. Abdomen similar to that of L. mandtii. 

Dimensions.—Type: length of carapace 132.1 mm., width 214.9 mm. 

Type Locality.—Off the coast of California, near San Francisco. 

Distribution.—Victoria, British Columbia, to off San Diego, California, to a 
depth of 299 fathoms. 

Remarks.—Easily recognized by the remarkable foramen between the ehelipeds 
and the first ambulatory legs (Holmes). 


Genus Rhinolithodes Brandt 


Сатарасе triangular, with a deep semilunar fossa separating the smooth hemi- 
spherieal cardiac region from the other regions of the carapace, which are roughly’ 
and more or less coarsely tubereulate, and raised above the cardiac region. Plates 
of basal (second), and three following abdominal segments distinct. 
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Rhinolithodes wosnessenskii Brandt 
Plate 22, figure 1 


Rhinolithodes wossnesenskii Brandt, Bull. Phys.-Math. Acad. Imp. Sci. St. 

Petersb., 7, 174, 1849 (typographieal error for wosnessenskii). 
Khinolithodes wosenessenskii Neweombe, Bull. Nat. Hist. бос, Brit. Col., 
p. 28, pl. 3, 1893; Way, Puget Sd. Mar. Sta. Publ., 1, 354, fig. 11, 1917. 


Fig. 105. Rhinolithodes wosnessenskii, dorsal view of carapace, X 56 (after 
Newcombe). 


Characters.—Chelipeds and ambulatory legs armed with short, stout, pointed 
spines, bearing at their tips a few coarse hairs. Abdomen unornamented except 
for numerous small papilliform tubercles. 

Dimensions.—Type: length of carapace 42.4 mm., width at posterior margin 
18.7 mm. 

Color.—Of earapaee grayish tan, with orange markings in the depressions on 
the dorsal side, on the tubereles of posterior part of earapaee, and on abdomen 
and branchial region. Legs not highly eolored but grayish tan like the general 
color of carapace (Way). 

Type Locality.—Sitka and Kadiak, Alaska. 

Distribution.—Kadiak, Port Etches, and Sitka, Alaska; Crescent City, Cali- 
fornia. 


Genus Paralomis White 


Carapace coarsely granulate, tubereulate, or armed with numerous short, often 
blunt spines; gastrie region usually with a strong, sharply pointed spine. Basal 
(second) segment entire; median plates of third to fifth segments distinet, often 
separated from one another by a membranous interval, covered by calcified 
nodules; lateral plates of these segments subequal in both sexes. 


KEY то THE CALIFORNIA SPECIES ОҒ PARALOMIS 


I. Carapace spiny, particularly marginal, gastric, and rostral regions. Ambula- 
tory legs angular, not at all compressed, with spines arranged in rows on 
angles or ridges. (Known only from 625 + fathoms.) 

multispina, p. 159. 

II. Carapaee tubereulated, margins spiny, a single acute spine on gastric region. 
Ambulatory legs mueh eompressed, anterior and posterior margins set with 
sharp spines. (Known only from 688 + fathoms.) 

verrilli, p. 159. 
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Paralomis multispina (Benedict) 
- Plate 23; plate 30, figures 7 and 8 


Leptolithodes multispinus Benedict, Proc. U. S. Nat. Mus., 17, 484, 1894. 
Paralomis multispina Bouvier, Ann. Sci. Nat. (8), 1, 25, 1896. 
Leptolithodes multispina Rathbun, H. A. E., 10, 165, 1904. 


Original Description.—The earapace is about as broad as long; the areolations 
are well defined. On the median line at the summit of the gastrie region there is 
а sharp spine about 4 mm. in length. Тһе lateral margins are armed with from 
twelve to sixteen spines about 3 mm. in length. In the young and in some of the 
adults there are small spines on the branehial region. А semicireular line of six 
or seven spines marks the limits of the branchial and intestinal regions. The 
carapace is thickly studded with blunt spines, each terminating in a flattened face 
or surface cut obliquely to the surface of the carapace; this face is encireled by a 
fringe of short, stiff bristles. The rostrum consists of a simple median spine with 
two basal spines. Under the rostrum proper there is a very short, conical spine 
homologous with the subrostral spine of Lithodes; behind the spine are one or 
more spinules. The abdomen in the male is composed, after the second segment, 
of several rows of leathery plates; the second segment is better calcified and 
harder. 'The abdomen of the female is twisted to the right as in Lithodes. 

The chelipeds are moderately slender and extend almost to the distal end of 
the earpal joints. Тһе spines on the inner margin of the earpal segments are the 
most prominent. The ambulatory legs are long and slender and thickly set with 
spines, The spines of the merus are not so distinetly arranged in rows as on the 
carpal and propodal segments; there is, however, a distinct row on the upper 
margin. The spines of the carpus are arranged in eight more or less distinet 
rows; on the propodal segment the spines are arranged in six full rows and two 
half rows. There are four short rows of spines on the proximal end of the 
dactylus. Тһе dactyli are compressed, slightly bent, and a little twisted (Bene- 
dict). 

Dimensions.—Specimen of average size: length 80 mm., width 78 mm., distance 
from tip to tip of ambulatory legs 360 mm. (Benediet). 

Type Locality.—Off Queen Charlotte Islands, British Columbia, 876 fathoms 
(‘‘Albatross’’ station 2860). 

Distribution—From off Shumagin Bank, Alaska, to off San Diego, California, 


625 to 876 fathoms (Rathbun). 


Paralomis verrilli (Benedict) 
Plate 24; plate 30, figures 5 and 6 


Pristopus verrilli Benedict, Proc. U. S. Nat. Mus., 17, 486, 1894.. 
Paralomis verrilli Bouvier, Ann, Sci. Nat. (8), 1, 25, 1896. 
Pristopus verrilli Rathbun, H. A. E., 10, 165, 1904. 


Original Description.—The carapace is verrueose, the arcolations prominent. 
The gastrie region is much elevated and is surmounted by a small spine. On each 
side, on the border of the branchial region, there is a deep pit. А groove runs 
from the pits to the depression between the gastrie and cardiae regions. There 
are about twelve spines, two to three mm. in length on the lateral border of the 
carapace. The posterior boundary of the intestinal region is marked by a semi- 
eireular row of tubereles. The eardiae region is triangular; the apex of the 
triangle euts well into the intestinal region where the depression that marks it 
runs into a deep slit or oblong median depression. The frontal margin is broad 
and straight. The spines of the anterior angles and the orbital spines point 
forward; the orbital spines are a little the longer. Between the spine on the 
angle and the orbit there is a row of smaller spines and one or two granules. The 
trispinose rostrum is eomposed of a bifureate rostrum proper and the subrostral 
spine which extends much beyond the two upper rostral spines. The antennal 
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seale tapers to a sharp point and has three sharp spines or branehes on eaeh 
side. The lateral plates on the left of the abdomen in the female are fringed with 
short, slender, blunt spines. 

Тһе ehelipeds extend a little beyond the middle of the propodal segment of 
the first pair of ambulatory feet. Тһе right cheliped is stouter than the left. The 
prehensile edges of its fingers are strongly tuberenlar. The upper margin of the 
palm is spiny; there are also some small spines on the middle and on the lower 
margin. There are three long spines on the inner margin of the carpus. The left 
eheliped is similar but smaller, and the prehensile edges of the fingers are sharp. 
The ambulatory feet are wide and mueh eompressed. Тһе anterior and posterior 
margins are armed with sharp spines, alternating in general large and small. 
On the upper surfaee of the proximal end of the merus of the fourth pair of feet 
there is à row of fine spines; the eorresponding spines on the third pair of feet 
are smaller, and on the second pair still smaller (Benediet). 

Dimensions.—Type: length of carapace and rostrum 90 mm., rostrum 9 mm., 
width of earapaee 82 mm. 

Type Locality.—Off the Pribilof Islands, 688 fathoms. 

Distribution.—Pribilof Islands, to off Cortez Bank, California, 688 to 822 
fathoms (Rathbun). 


Genus Paralithodes Brandt 


Сатарасе armed with a number of strong, long spines. Third to fifth abdom- 
inal segments with median plates replaced by a membranous area covered by 
ealeified, often spinous nodules; lateral plates of these segments in the female are 
very mueh larger on the left side than on the right; plates of basal (second) 
segment distinet, separated by evident sutures. 


KEY TO THE CALIFORNIA SPECIES OF PARALITHODES 


I. Rostrum bifureate, tip with two well developed divergent horns; anterior lateral 
spines of rostrum reaching to apex of bifureation of rostrum. (Known 
only from 211 + fathoms.) 

rathbuni, p. 160. 


II. Rostrum simply bifid or split, two terminal spines thus formed approximated; 
anterior lateral spines of rostrum not reaching half way to bases of term- 
inal spines. (Known only from 155 + fathoms.) 

californiensis, p. 161, 


Paralithodes rathbuni (Benedict) 
Plate 26; plate 27; plate 29, figures 6 and 7; plate 30, figures 3 and 4 


Lithodes rathbuni Benedict, Proc. U. S. Nat. Mus., 17, 482, 1894. 
Paralithodes rathbuni Bouvier, Ann. Sei. Nat. (8), 1, 23, 1896. 
Lithodes rathbuni Holmes, Oeeas. Papers Calif. Acad. Sei. 7, 131; 1900. 


Original Description.—Carapaee of male armed with long spines on the differ- 
ent regions; also with longer spines on the margins. There are four on the 
gastrie; two short and two-long on the eardiae region. The branchial region has 
six spines of various lengths. Тһе posterolateral margin has the longest spine, 
being 26 mm. in length on one side and 23 mm. on the other. Both have lost 
their points, Anterior to this there are three spines, the shortest unbroken one 
being 17 mm. long; on the margin posterior to the longest spine there are four 
spines, the longest of which is 14 mm. in length and the shortest 8 mm. The 
rostrum is eomposed of five branehes; the main stem is sharply bent upward and 
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is strongly bifureate; the lower horn is almost on the horizontal line of the body, 
and projects forward more like the usual main portion of the rostrum; the lateral 
branehes arise at the base and project forward. The movable spine of the antenna 
is very long and slender; there is a short braneh or spine on 3ts outer and upper 
margin near the base. 

The right cheliped is slender and rather weak. Its longest spine is situated 
on the distal upper margin of the merus, There are upwards of twelve spines on 
the carpus. On the median outer surface of the palm there are two rows of four 
spines each. The fingers gape at the base; their prehensile edges are tubercular. 
The left cheliped is smaller and more slender than the right. The cutting edges of 
the fingers run back to the gape, or a little more than one-half their length. The 
ambulatory legs are slender and very spiny; the spines are from 3 to 5 mm, in 
length (Benedict). 

Dimensions.—Type, male: length of carapace exclusive of broken rostrum 
65 mm., width 68 mm. 

Type Locality.—Off San Simeon Bay, California, 211 fathoms (‘‘ Albatross’’ 
station 3191; 1 male). 

Distribution.—Also taken by the ‘‘Albatross’’ off San Diego, California, 201 
to 220 fathoms (two female specimens, one each from stations 4359 and 4367). 


Paralithodes californiensis (Benedict) 
Plate 25; plate 30, figures 1 and 2 


Lithodes californiensis Benedict, Proc. U. S. Nat. Mus., 17, 483, 1894. 

Paralithodes californiensis Bouvier, Ann. Sei. Nat. (8), 1, 23, 1896, 

Lithodes californiensis Holmes, Occas. Papers Calif. Acad. Sei., 7, 131, 
1900. 

Original Description.—This species is remarkably like the preceding, except 
in the relative length of its spines and the form of the rostrum. The spines of 
the carapace are much shorter and stouter, but occupy the same relative position. 
On the lateral margin there are two long spines; the one above the third ambula- 
tory foot equals in length, but is much stouter than the one similarly placed on the 
preceding species. The most marked difference between the two species is in the 
rostrum; in both specimens of L. [Р.] californiensis the rostrum is bifid, while in 
L. [P.] rathbuni it is bifureate, the tip being composed of two well developed 
divergent horns. The subrostral spine extends almost as far as the rostrum proper. 
The chelipeds are as in L. [P.] rathbuni, except that the spines are shorter and 
that there is less gape in the right hand and more in the left (Benediet). 

Dimensions.—Type, female: length of carapace and rostrum 95 mm., width of 
earapace 82 mm, 

Type Locality Off Santa Cruz Islaud, California, 155 fathoms (‘‘ Albatross?’ 
station 2949; two females). 

Distribution.—Also taken by the ‘‘ Albatross’’ off San Diego, California, 141 
to 167 fathoms (station 4358; 1 female). 


Genus Lithodes Latreille 


Like Paralithodes except that plates of basal (second) abdominal segment are 
more or less fused, either completely or with median and lateral, or lateral and 
marginal plates fused together. 
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Lithodes couesi Benedict 
Plate 28; plate 29, figures 3, 4, and 5 


Lithodes eouesi Benedict, Proc. U. S. Nat. Mus., 17, 481, 1894. 


Original Description—This species reminds one of L. maia [L.]. The largest 
spines of the carapace are arranged about the margin; they are slender and sharp. 
Тһе longest are situated at the onter orbital angles, the antennal angles, the hepatie 
regions, and three on the margin of the branchial regions. Тһе spines on the 
intervening spaces of the margin are more numerous and much smaller. The 
surface of the carapace is set with short, sharp, conical spines. The gastric region 
is swollen and well defined. Тһе cardiac region is barely indicated between the 
confluent branchial regions. The depression between the gastrie and cardiac 
regions is very deep. "The rostrum is 20 mm. long, and made up as in L. maia, 
but the terminal portion beyond the distal lateral branches is slender and bifid 
rather than bifurcate, as in Г. maia; the basal branches are a little farther for- 
ward. The seale is rudimentary; the spine at the outer angle is branched at the 
base, the branch consisting of a single short, sharp spine on the outer surface. 
The abdomen is without spines; the spines of L. maia are replaced by tubercles; 
those of the first segment are very much closer together than the corresponding 
spines in L. maia. The tubercles on the lower margin of the second segment are 
low, and somewhat oblong at base; those in the center of segment are larger. 

The chelipeds are slender and weak. The armature of the fingers of the right 
hand is slight; the fingers gape. The fingers of the left hand are long and slender 
and gape at base. Тһе spines of the chelipeds ала ambulatory legs are numerous 
and arranged about as in L. maia, but are shorter (Benediet). 


Dimensions.—Type, male: length of carapace and rostrum 105 mm.; width of 
earapace 81 nun. 

Type Locality.—North of Unalaska; 399 fathoms (‘‘ Albatross’’ station 3329, 
1 malc). 

Distribuzion.—Bering Sea to off San Diego; 301 to 530 fathoms. 

Lemarks.—From the Shumagin Banks, Alaska (‘‘Albatross’’ station 3338), 
Benedict records three young specimens which he refers to this species ‘‘ without 
hesitation.’’ Regarding them he says: ‘Тһе rostrum differs in being bifurcate 
as іп L, maia. It is possible that additional specimens of the adult might show 
the rostrum to be bifureate rather than bifid.’’ This does not prove to be the 
ease, however, for two adult males from off San Diego (‘‘Albatross’’ stations 
4400 and 4333) have the characteristic rostrum of the type. Two other young 
specimens were also taken off San Diego іп 500 to 530 fathoms (''Albatross'' ` 
station 4335). j 


Family GALATHEIDAE 


Body shrimp-like. Abdomen bent upon itself but not folded up against the 
thorax; tail-fan well developed, adapted for swimming. First legs chelate, greatly 
elongated, slender. Antennal peduncle four-jointed owing to fusion of true second 
and third joints; flagellum long. 


Ккү то THE CALIFORNIA GENERA OF THE GALATHEIDAE 


I. Latero-inferior regions of carapace greatly swollen so that epimeral structures, 
sides of сагарасе, are visible in dorsal view. Rostrum long and slender, 
with a supraorbital tooth on either side of the base. Abdomen dorsally 
unarmed, (From ninety miles southwest of San Francisco southward.) 

Pleuroncodes, p. 163. 
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II. Latero-inferior regions of carapace not bulging, not visible from above. 
A. Eyes faceted and well pigmented. Integument erisp. Exopodite of first 
maxiliped terminating in a flagellum. 
1. Rostrum broad, flattened dorsoventrally, laterally toothed. Abdomen 
dorsally unarmed. (Known from off Santa Cruz Island.) 
Galathea, p. 163. 
2. Rostrum long and slender, spine-like, laterally compressed, unarmed; 
with a well developed supraorbital spine on either side of the 
base. Abdomen often unarmed dorsally. 
Munida, p. 164, 
B. Eyes opaque, non-faceted, and devoid of pigment. Integument thick, 
and very strongly calcified. Exopodite of first maxilliped not ter- 
minating in a flagellum. Rostrum elongate triangular, with or with- 
out lateral spines. Abdomen generally armed dorsally. 
Munidopsis, p. 167. 


Genus Pleuroncodes Stimpson 


Carapaee with latero-inferior regions swollen so that epimeral structures, sides 
of carapace, are visible from above. Rostrum long and slender, spiniform, with a 
supraorbital tooth on either side of the base. Abdomen dorsally unarmed. 


Pleuroncodes planipes Stimpson 
Plate 31, figure 2 


Pleuroncodes planipes Stimpson, Ann. Lyc. Nat. Hist. N. Y., 7, 245, 1860.— 
Holmes, Oceas. Papers Calif. Acad. Sci., 7, 112, 1900. 

Characters.—Carapaee more or less convex, tapering anteriorly, transversely 
rugose, anterior edges of rugae fringed with closely set short hairs; with the 
exception of a few spinules behind the supraorbital teeth carapace is devoid of 
spines above; there is a spine at the rounded anterolateral angle, behind which 
there are a few spines on the lateral margin. Rostrum long and slender, scabrous 
above, and continued upon the carapace as a carina; supraorbital teeth spine-like, 
confluent at base with rostrum, Chelipeds slightly hairy; ambulatory legs 
scabrous, with penultimate joints distinctly flattened and ciliated. 

Dimensions.—Type, male: length of carapace, rostrum included, 24.1 mm., 
greatest width 13.7 mm. 

Type Localities.—Pacifie Ocean, lat. 24° N, long. 180° W, and Monterey, Cali- 
fornia. 

Distribution. From ninety miles southwest of San Francisco, California, to 
150 miles southwest of Cape St. Lucas, Lower California. 

Remarks.—This species lives in the open ocean and is sometimes found in vast 
quantities in the Pacific Ocean off the American coast. In March, 1859, it was 
thrown ashore in considerable numbers at Monterey, California (Stimpson). 


Genus Galathea Fabricius 


Rostrum flattened dorsoventrally, rather broad, laterally toothed. Ocular 
peduncles distally dilated only slightly if at all Abdominal segménts unarmed. 
Carapace more or less evenly convex, tapering somewhat anteriorly, transversely 
rugose, anterior edges of rugae fringed with closely set, short hairs, dorsal surface 
with one or more pairs of sharp spines, lateral margins spiny. ' 
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Galathea californiensis Benedict 


Galathea californiensis Benedict, Proc. U. S. Nat. Mus., 26, 217, fig. 1, 
1902; Rathbun, Н. A. E., 10, 166, 1904. 


Fig. 104. Galathea californiensis, 4, X % (from Benedict, U. S. N. M.). 


Characters.—Rostrum more than twice as long as the eyes, broad, flattened 
dorsoventrally, armed with two pairs of stout spines, sides parallel between 
spines; a pair of small spines at angle formed by base of rostrum and front. There 
are six spines on the margin of the carapace behind the antennal spine; on the 
gastrie region there is a pair of spines directly behind the posterior pair on the 
rostrum. Chelipeds long, stout, very spiny, and moderately hairy. 

Dimensions.—Type, male: length from the front to end of the telson 61 mm., 
length of cheliped 100 mm. 

Type Locality —Off Santa Cruz Island, California, 150 fathoms (‘‘ Albatross’’ 
station 2946). 

Distribution,—From Monterey Bay, California, to off Cerros Island, off Lower 
California, 57 to 2182 fathoms. 


Genus Munida Leach 


Rostrum long, slender, styliform, with a well developed supraorbital spine on 
either side of the base. Eyes generally large and well pigmented, oeular peduneles 
usually markedly dilated distally. Integument crisp. Carapace more or less 
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evenly eonvex, tapering somewhat anteriorly, transversely rugose, anterior edges 
of rugae fringed with closely set, short hairs, dorsal surface with one or more 
pairs of sharp spines, lateral margins spiny. One or more of the abdominal 
segments often with a series of spinules on the anterior margin. 


KEY TO THE CALIFORNIA SPECIES OF MUNIDA 


I. Abdomen and posterior margin of carapace unarmed. 


quadrispina, p. 165. 
II. Second, third and fourth segments of abdomen, and posterior margin of cara- 
pace armed with spines. (Known only from 158-- fathoms.) 


hispida, p. 166. 
Munida quadrispina Benedict 


Munida quadrispina Benedict, Proc. U. S. Nat. Mus., 26, 269, fig. 17, 
1902; Rathbun, H. A. E., 10, 166, 1904. 
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Fig. 105. Munida quadrispina, X 1% (from Benedict, U. S. N. M.). 
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Characiers.—Abdomen unarmed. Rostrum long, slender, spine-like, laterally 
compressed, unarmed, moderately serrate above and slightly so below. The 
straight, slender supraoeular spines do not reach quite to the ends of the eyes 
and are united to the rostrum for nearly one-half their length. The marginal 
spines of the carapace vary from eight to ten on a side; there are six spines on 
the gastrie area, four in a line in the usual place behind the supraoeular spines, 
and one on each side near the hepatie region; the terminal spines of the line are 
very weak and small; but one spine occupies the anterior branchial region; 
posterior margin unarmed. Chelipeds well set with оа and spinules, not hairy. 

Dimensions.—Type, length 35 mm. 

Type Loeality.—Off Cape Beale, Vancouver Island, British Columbia, 66 
fathoms (‘‘ Albatross’’ station 2878). 

Distribution.—From Sitka, Alaska, to Los Coronados Islands, Lower California, 
50 to 638 fathoms. 

Remarks.—Probably the species designated by Owen ав nt gregaria (Rath- 
bun). 


Munida hispida Benedict 
Plate 31, figure 3 


Munida hispida Benedict, Proe. U. S. Nat. Mus., 26, 260, fig. 10, 1902, 

Characiers.—Second, third, and fourth segments of abdomen armed; second 
and third with two rows of spines, fourth with one; second of the double rows 
wanting in all but the largest specimens. Rostrum more than twice as long as 
supraoeular spines, slightly sigmoid and minutely serrate.  Supraoeular spines 
little longer than the eyes, stout at base, and tapering rapidly to a sharp point. 
Marginal spines of carapace, not counting those at anterolateral angles, from 
seven to ten on a side; gastric spines small, with a much smaller pair placed 
anteriorly and closer together; on median line of gastric region there are five 
or six spines, and on a ridge behind these is a row of spinules; a number of 
spinules are scattered over the anterior portion and the sides of this area; there 
are about sixteen spinules on the triangular area, a spine on the branchial area 
just behind the apex of the triangle, and another paired spine behind this; 
posterior border of carapace armed with from ten to about eighteen low spines. 
Chelipeds stout, prismatic, and spinose; not hairy. 

Dimensions —Type, male: length from extremities of the rostrum and telson 
83 mm., length of right cheliped 186 mm., merus 70 mm., palm 53 mm., fingers 
30 mm. Specimen from off Santa Catalina Island (plate 31, figure 3): length of 
carapace and rostrum 20 mm., of right cheliped 36 mm. 

Type Locality.—Off Galapagos Islands, 271 fathoms (‘‘ Albatross’? station 
2817). i 

Distribution.—A]lso taken off Santa Catalina Island, 178 to 195 fathoms 
(<< Albatross’? station 4410); off La Jolla, California, 158 fathoms (Scripps 
Institution, haul 1157); and northwest of Cerros Island, Lower California, 171 
fathoms (‘‘ Albatross’’ station 2987). 


Remarks.—The variation between the large specimen taken for the type and 
the smaller specimens is considerable. The carapace of the smaller ones lack many 
of the spinules, and the spines are larger; the fourth segment of the abdomen may 
show only two small protuberances in place of the row of spines. The chelipeds 
are much shorter, and they are armed with definite rows of spines; the palm is 
prismatic, and the prehensile edges of the fingers are in contact throughout. The 
rostrum in some of the smallest is slightly bent upward. With all this variation, 
however, the specimens intergrade, and in my opinion give no ground for separa: 
tion (Benedict). 
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Fig. 106. Munida hispida, type, X 85 (from Benedict, U. S. N. M.). 


Genus Munidopsis Whiteaves 


Rostrum well developed; sometimes with a small supra-antennal tooth or spine 
on either side but never with a long supraorbital spine. Eyes opaque, non-faceted, 
and devoid of pigment. Integument very strongly ealcified. Carapace generally 
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quite flat, more or less quadrilateral in outline, dorsal surface usually rugose, 
sometimes spinose, but occasionally glabrous, and either prominently or obscurely 
tubereulated. 


KEY TO THE CALIFORNIA SPECIES OF MUNIDOPSIS 


I. Abdomen unarmed.  Eye-stalks spined above. Rostrum acuminate, laterally 
unarmed. Chelipeds hairy. (Known only from 684-- fathoms.) 
verrilli, p. 169. 
II. Abdomen armed with spines or tubereles. 
A. Rostrum laterally spined.  Eye-stalks spined above. Dorsal armature 
of abdomen not eonfined to median line. Chelipeds hairy. (Known 


only from 302 + fathoms.) Шей, 168 
(увітіт, p. 5 


B. Rostrum not armed with lateral spines, acuminate.  Eye-stalks not 
spined. Dorsal armature of abdomen confined to median line. 

1. Anterior margin of carapace with a small, serrated lobe on either 

side of base of rostrum behind ocular peduncle; lateral margins 

arcuate. Chelipeds hairy. (Not known north of Santa Catalina 


Island.) 
aspera, p. 171. 


2. Anterior margin of carapace straight, at right angles to lateral mar- 
gins; lateral margins straight. Chelipeds not hairy. 
quadrata, p. 170. 


Munidopsis hystrix Faxon 


Munidopsis hystrix Faxon, Bull, Mus. Comp. Zool, 24, 183, 1893; Mem. 
Mus. Comp. Zool, 18, 89, pl. 19, figs. 1, 1а, 1895; Rathbun, Н. A. E., 
10, 166, 1904. 


Fig. 107. Munidopsis hystriz, X about % (after Faxon). 


Characters.—Rostrum long, lightly eurved upward from the base to the tip, 
and armed with from two to five spines on each side; spines uusymmetrieally 
arranged on the two sides. Eye-stalks armed with a single spine above. Carapace 
setose and thickly covered with small spinous tubereles; three spines of special 
prominence on the gastrie area disposed in the form of a triangle, with apex 
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directed baekward; one on the eardiae area; two (rarely six) on the hind margin 
of the earapaee; one on each branehial area; there is a spine at the external angle 
of the orbit, and the lateral margin of the сагарасе is spinose. Seeond, third and 
fourth segments of abdomen eonspieuously two-ridged; the second segment has a 
pair of small spines on the anterior ridge, and another pair nearer the median line 
on the posterior ridge; third segment also with a pair of spines on the anterior 
ridge, and oeeasionally with a third spine in the median line on the posterior 
ridge. Chelipeds long, hairy, and very spiny from the proximal end of the merus 
to the base of the fingers. 

Dimensions.—Type, ovigerous female: length 48.5 mm.; length of earapaee 
26 mm.; breadth 15 mm.; length of rostrum 8 mm. 

Type Localities.—Off Tres Marias Islands (‘‘Albatross’’ stations 3424 and 
3425), 676 to 680 fathoms, and off Aeapuleo, Mexieo ('' Albatross’’ station 3417), 
498 fathoms. 

Distribution.—From off Anacapa Island, California, to off Aeapuleo, Мехіео; 
302 to 680 fathoms. 


Munidopsis verrilli Benedict 
Munidopsis verrilli Benediet, Proc. U. S. Nat. Mus., 26, 291, fig. 34, 1902. 
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Fig. 108. Munidopsis verrilli, X 1% (from Benedict, U. S. N. М.). 


Characters.—Abdomen unarmed, Rostrum slender and triangular in eross 
seetion, upper margin running back as а, earina to a point behind the spines of 
the gastrie region. Front, from base of rostrum to a point under the anterolateral 
spine, is nearly straight and is at an angle of about forty-five degrees to the median 
line. Eye-stalks armed with two spines, of whieh the inner is much the longer. 
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Сатарасе is iridescent; the short and rather elevated rugae are hairy. Merus 
and carpus of ambulatory legs spiny. Merus of chelipeds triangular in eross- 
section, with four spines on the upper ridge and two on the inner; earpus with 
five or six spines; two prominent ones on the erest of the palm; prehensile edges 
of fingers evenly dentate. 

Dimensions.—Type: length of carapace and rostrum 22 mm., of rostrum about 
5 mm.; length of hand 13 mm. 

Type Locality.—Off San Diego, California, 822 fathoms (‘‘Albatross’’ station 
2923). 

Distribution.—From Monterey Bay, California, to off Cerros Island, Lower 
California, 684 to 1084 fathoms. 


Munidopsis quadrata Faxon 


Munidopsis quadrata Faxon, Bull. Mus. Comp. Zool, 24, 188, 1893; Mem. 
Mus. Comp. Zool. 18, 97, pl. 93, fig. 1, 1895; Rathbun, Н, A. E., 10, 
167, 1904. 


Fig. 109. Munidopsis quadrata, X about 9 (after Faxon). 


Characters.—Lateral margins of carapace straight, at right angles to straight 
anterior margin, upper surface spincless but furnished with scattered low, squamous 
tubercles; central part of the gastric region prominent above the anterior 
branchial lobes, from which it is separated by deep pits; a prominent transverse 
ridge on the cardiae region forms the posterior wall of a deep fossa. Second 
segment of abdomen armed with a median spine, which is eurved forward, third 
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and fourth segments with a very prominent ridge, which bears an acute median 
tooth. Length of rostrum variable, but always exceeding eye-stalks, usually by 
twice their length. Chelipeds not hairy. 

Dimensions.—Type: length of body 29 mm., length of carapace 15.5 mm., width 
of сатарасе 9 mm. 

Type Locality.—Off Tres Marias Islands, 676 fathoms (‘‘ Albatross’? station 
3424). 

Distribution.--From off Destruction Island, Washington, to Tres Marias 
Islands, Mexieo; 134 to 859 fathoms; also at 47 and 60 fathoms, off Wilmington, 
California, and Los Coronados Islands, respeetively. Usually between 350 and 
700 fathoms (Rathbun). 


Munidopsis aspera (Henderson) 
Plate 31, figure 1 


Elasmonotus asper Henderson, Ann. Mag. Nat. Hist. (5), 16, 416, 1885; 
‘í Challenger’? Rept., Zool, 27, Anomura, p. 163, pl. 19, fig. 4, 1888. 
Munidopsis aspera Rathbun, H, А. E., 10, 167, 1904. 


Characters.—Lateral margins of сатарасе areuate, anterior margin witn small 
serrated lobe on orbital border behind ocular peduncle, upper surface beset with 
irregular subacute tubercles, some of which are more prominent and even com- 
pound toward median line of gastric area, tubereles more numerous elsewhere 
toward lateral and posterior margins and two of large size are situated on the 
cardiac area overhanging a shallow transverse groove; intervening spaces finely 
granular. Second and third abdominal segments are each provided with a prom- 
inent median tubercular elevation, the surface of which is roughened; scattered 
tubercles of small size present toward lateral margins of same segments, posterior 
segments smooth. Length of rostrum variable, usually twice length of eye- 
stalks, though in some male specimens it searcely exceeds their length. Chelipeds 
hairy. 

Dimensions.—Type, ovigerous female: length of body 28 mm., length of cheli- 
peds 27 mm. 

Type Localities.—Off Patagonia, 425 fathoms, and off coast of Brazil, 1500 
fathoms. 

Distribution—Also taken by the ‘‘Albatross’’ from off Santa Catalina and 
San Clemente islands, California, to Straits of Magellan and Galapagos islands, 
57 to 782 fathoms. Mostly between 400 and 600 fathoms. Brazil, 1500 fathoms 
(Henderson). 


Family ALBUNEIDAE 


First pair of legs subehelate; second to fourth legs with last joint curved 
and flattened, Carapace flattened, without wings to cover the legs. Third max- 
illipeds narrow, with exopodites. Abdomen bent under thorax; tail-fan not 
adapted for swimming. 


Key TO THE CALIFORNIA GENERA OF ALBUNEIDAE 


I. Eye-peduneles very slender, elongated, cylindrical, and articulated in the 


iddle. h of San Franeiseo. 
middle. (Not known north of San Francisco.) Pho oda; р 172: 


II. Eye-peduneles lamellate, compressed, almost squamiform, cornea rudimentary. 


7 Pedro. 
(Not known north of San Pedro.) Lonüopa, р. 172. 
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Genus Blepharipoda Randall 


Eye-peduneles very slender, elongated, cylindrical, and artieulated in the mid- 
dle. Antennae with an acicle. Third maxillipeds with third or merus joint narrow 
and similar to the fourth, or carpus, which is not produced at its antero-external 
angle. 


Blepharipoda occidentalis Randall 
Plate 31, figure 6 


Blepharipoda occidentalis Randall, Jour. Acad. Nat. Sci. Phila., 8, 131, 
pl 6, 1839; Holmes, Oeeas. Papers Calif. Acad. Sei, 7, 104, 1900; 
Rathbun, H. А. E., 10, 167, 1904; Baker, Кері. Laguna Mar. Lab., 1, 
102, 1912. 

Characters.—Carapace oblong, scabrous in front, smooth and punctate behind, 
tapering posteriorly, somewhat obliquely elevated toward the center, which is 
faintly earinate; median projection of front spiniform; anterolateral margin with 
three large spines and a smaller fourth one some distance baek; longitudinal 
median ridge with a spine at anterior end only. Antennules not exceeding the 
length of the carapace. Telson suborbicular, thick and convex in the middle, but 
with sides laminate. 

Dimensions.—Type, length about 50.8 mm. 

Type Locality San Diego, California. 

Distribution—From San Francisco, California (D. S. Jordan), to San Quen- 
tin Bay and Rosalia Bay, Lower California (Rathbun). 

Remarks.—This large species is one of the most remarkable crustaceans on the 
coast, found occasionally on sandy shores below low tide. Boys locate them with 
their feet while in bathing and dive for them (Baker). 


Genus Lepidopa Stimpson 


Eye-peduneles lamellate, compressed, almost squamiform, cornea rudimentary. 
Antennae with a very small acicle. Third maxillipeds with the fourth joint pro- 
duced at its antero-external angle into a lobe, whieh reaches to or beyond the distal 
extremity of the fifth (penultimate) joint. 


Lepidopa myops Stimpson 
Plate 31, figure 4 


Lepidops myops Stimpson, Ann. Lyc. Nat. Hist. N. Y., 7, 241, 1860 (1862) ; 
Miers, Jour. Linn, бос. London (Zool), 14, 333, pl. 14, fig. 16, 1879. 
Lepidopa myops Holmes, Oceas. Papers Calif. Acad. Sei, 7, 105, 1900; 
Benedict, Proe. U. S. Nat. Mus., 26, 892, fig. 4, 1903. 
Characters.—Carapaee somewhat square, about as long as wide, marked with 
transverse grooves; median projection of front rounded; anterolateral margin 
with a single spine; longitudinal median ridge unarmed. Antennules more than 
twiee as long as earapace. Telson of male triangular, broad, rounded on the sides 
at its proximal and aeute at its distal extremity; telson of female ovate, triangular, 
more rounded and obtuse at its distal extremity. 
Dimensions.—Typo, female: length of carapace 10.4 mm., width 11.9 mm. 
Type Locality.-—Cape St. Lucas, Lower California. 
Distribution.—From San Pedro, California, to Cape St. Lucas, Lower Cali- 
fornia. 
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Family HiPPIDAE 


First pair of legs simple; second to fourth legs with last joint eurved and 
flattened. Carapace subeylindrieal, with wings which cover the legs. Third max- 
ilipeds broad, without exopodites. Abdomen bent under thorax; tail-fan not 
adapted for swimming. 


Genus Emerita Gronovius, Benedict 


Antennae with flagellum very long, robust, multiartieulate, and strongly 
ciliated, normally hidden, coiled beneath the external mouth parts. Third pair 
of maxillipeds with isehium very small, and merus very large; terminal joint 
narrow and compressed. Dactyls of first pair of legs oval and lamellate. 


Emerita analoga (Stimpson) 
Plate 31, figure 5 


Hippa analoga Stimpson, Proe. Boston бос. Nat. Hist., 6, 85, 1857; Miers, 
Jour. Linn. Soe. London (Zool.), 14, 324, pl. 5, fig. 10, 1879; Ortmaun, 
Zool. Jahrb., Abt. f. Syst., 6, 537, pl. 26, fig. 1, 1892; Holmes, Oecas. 
Papers Calif. Acad. Sci., 7, 103, 1900. 

Emerita analoga Rathbun, H. A. E., 10, 168, 1904; Weymouth and Richard- 
son, Smithson. Mise. Coll, 59, no. 7, 1912; Mead, Univ. Calif. Publ. 
Zool, 16, 431, 1917. 


Fig. 110. Emerita analoga, dorsal view, natural size. 


Characters.—Carapaee oblong-oval, very convex, and marked with irregular 
trausverse, erenulated lines, which become much less marked toward the sides 
and the posterior end; median projection of front subtriangular but rounded at 
the tip; lateral lobes triangular and acute, projeeting further forward than median 
lobe, from which they are separated by round, smooth sinuses, Eye-stalks long and 
very slender. Merus of maxillipeds with lobe at antero-internal angle rounded. 
Telson narrowly triangular, aeute; outer surface convex, smooth, and glossy. 
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Dimensions.—Length of carapace 29 mm., width 23 mm., length of telson 
19 mm., width of telson 9.5 mm., length of abdomen when extended 37 mm. The 
ratio of the length of the carapace to its width is quite variable (Holmes). Тһе 
length of the carapace of the Biological Survey specimens ranged from 10 to 25 
mm., averaging about 17 mm. 

Color—A bluish or cinereous color above and yellowish white below; the 
fringing hairs are mostly black (Stimpson). 

Type Locality. California. 

Distribution.—Aceording to Holmes this species extends from Oregon to 
Panama. The collections in the U. S. National Museum range from Drake's Bay, 
California, to San Bartolomé Bay, Lower California, and from Peru to Chile. 
The intermediate region (from Lower California to Panama) is represented by 
E. emerita (Fabricius), which occurs also on the Atlantie side of tropical America 
(Rathbun). 


Remarks.—The sand erab inhabits a strip of beach in or near the wash of the 
waves. Here it is distributed from the high-tide limit, for a given tide, to a short 
distanee beyond the point where the waves strike the sand, but the center of 
abundance is that portion washed by each wave.... 

Although occasionally found singly, Emerita is essentially a gregarious animal, 
It occurs in large ‘‘beds,’’ whieh are marked by small V-shaped ripples in the 
sand. Неге, as Leidy has said of the eastern form, they are as thiek as eurrants 
in plum pudding. If one turns over the sand of one of these beds he will find 
the sand erab in ineredible numbers lying within a few inches of the surface. In 
these plaees adults and young of both sexes may be found associated. Generally 
mature females and males are at onee distinguished by the difference in size.... 
For this reason eolleetions often eonsist of females only, the smaller males being 
regarded as young. Measurements of the earapaee of 27 specimens (length from 
rostrum to median posterior dorsal margin) of each sex collected at Pacific Grove 
give the following: average of males (all with enlarged genital papillae) 12.4 mm., 
range 10.5 to 14.5 mm.; average of females (all egg-bearing) 21.4 mm., range 
17 to 25.5 mm. The males are without pleopods, while the second, third and 
fourth segments of the abdomen of the females are provided with them. Тһе 
telson of the adult female is more heavily eiliated along its lateral margin and is 
somewhat wider than that of the male. Тһе following are measurements of two 
typical speeimens: female, length of carapace 20.3 mm., length of telson 13 mm., 
width of telson 6.0 mm., width 53% of length; male, length of carapace 11 mm., 
length of telson 7.6 mm., width of telson 3.3 mm., width 4396 of length. (Wey- 
mouth and Richardson.) 


Biological Survey of San Francisco Bay—There are only three 
specimens of Emerita analoga in the bay colleetion: one, which was 
apparently alone, was dug up in the sand on the beach skirting the 
Presidio shore west of Fort Point; another was obtamed while seining 
on the Fort Baker beach, and the third was taken, also in the seine, 
on the beach west of Blunt Point, on the southern shore of Angel 
Island. Owing to lack of more intensive sandy beach eolleeting no 
definite statements ean be made regarding the distribution and occur- 
rence of this species m the region covered by the survey. 


Family PonCELLANIDAE 


Body crab-like. Abdomen bent under and folded against the thorax; tail-fan 
well developed. First pair of legs ehelate, moderately elongate, stout; fifth pair 
small and elevated so that they rest on the earapaee. 
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KEY TO CALIFORNIA GENERA OF THE PORCELLANIDAE 


I. Epimera (pleural, subbranehial, or lateral portions of the carapace) entire. 
Chelipeds equal or subequal, broad and flattened; carpus more or less 
elongated. 

Petrolisthes, p. 178. 

II. Epimera posteriorly broken up, the posterior portion of the subbranchial 
region subquadrate and separated from the larger anterior portion by a 
membranous or eutaneous interspace. Chelipeds unequal, thick, and more 
or less roughened; carpus short. 

Pachycheles, p. 175. 


Genus Pachycheles Stimpson 


Carapace rounded, ovate, at least as broad as long, with lateral margins marked 
by an elevated line; front somewhat deflexed, a little prominent at the middle, and 
subacute, but never dentated, with its apex concealed by pubescence; epimera 
posteriorly broken up, the posterior portion of the subbranchial region subquadrate 
aud separated from the larger anterior portion by a membranous or cutaneous 
interspace. First or basal joint of antennal peduncle produced and joined to the 
margin of the carapace; second joint at some distance from the orbit. Chelipeds 
unequal, thick, and more or less roughened, carpus short. 


The species of this genus, listed below, in general appearance are all very much 
alike; the earapace is round-ovate; front short, depressed, and pubescent; cheli- 
peds unequal, either the right or left the larger; carpus with two to three rows 
of the granules more prominent than the rest; ambulatory legs more or less 
pubescent on upper margin; propodi and dactyli spinulous below. 


KEY то THE CALIFORNIA SPECIES OF PACHYCHELES 


I. Chelipeds rugose, granulated, and tuberculated above, and furnished with a 
prominent, naked, granulated tubercle on the median distal portion of 
the palm, near the gape of the fingers. Lateral (not terminal) plates of 
telson in one piece. 

A. Chelipeds covered with a thick, dense, even, velvety pubescence, which 
also fills the gape between the fingers of the larger hand. (Santa 
Monica Bay to San Diego.) 

holosericus, p. 177. 
B. Chelipeds with only a few scattered, coarse hairs on upper surface, and 
with only a few if any in the gape of the fingers. 

rudis, p. 176. 

II. Chelipeds evenly rounded and not tuberculated above, quite uniformly granu- 
lated; granules hidden beneath a short, thick pubescence, interspersed with 
numerous tufts of longer hairs; gape between the fingers of the larger 

hand filled with a dense, bushy pubescence. Lateral plates of telson com- 

posed of two pieces, a small rounded proximal portion, and a large distal 
portion which alone constitutes the lateral plate of the other species of 

Pachycheles here listed. (Not found south of San Franeiseo Bay.) 

z pubescens, p. 177. 
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Pachycheles rudis Stimpson 
Plate 33, figure 2 


Pachycheles rudis Stimpson, Ann. Lye. Nat. Hist. N. Y., 7, 76, pl. 1, fig. 5, 
1859 (1860); Loekington, Ann. Mag. Nat. Hist. (5), 2, 391, 1878; 
Holmes, Oceas. Papers Calif. Acad. Sci, 7, 109, 1900; Rathbun, H. A. 
Е., 10, 168, pl. 6, fig. 6, 1904; Baker, Rep. Laguna Mar. Lab., 1, 109 
1912. 


2 


а b 


Fig. lll. Pachyeheles rudis, 9; a, dorsal view, natural size (from Stimpson) ; 
b, telson, X 2. 


Characters.—Chelipeds unequal, with a rugose, irregularly tubereulated and 
granulated upper surface, provided with a few seattered eoarse hairs, of whieh 
only a few, if any, are to be found in the gape of the fingers of the larger hand. 
In the sulci between the granules there is a faint pubescence, which is scarcely 
evident to the naked eye and which never in the least obseures any of the granu- 
lations. 

The large, prominent, granulated tubercle on the median distal portion of the 
palm is low and rounded, about as high as wide at the base, or less; occasionally 
several longitudinal lines of larger granules are evident behind the large tuberele 
but they are always more or less inconspicuous and never attain the prominence 
of those similarly plaeed in P. holosericus. 

The immovable finger of the larger hand exeeeds half the length of the movable 
one; on the eutting edge of the inovable finger, near its base, there is a large, white 
bilobed or double tooth, while near the upper eud of the cutting edge of the 
immovable finger there is a large tubereuliform tooth. The laminate anterior 
margin of the earpus is granulate along the edge, giving it a minutely dentieulate 
appearance; rarely if ever is there any suggestion of larger teeth, other than the 
one comprising the entire laminate portion. 

The telson is composed of five plates; a central (triangular), two terminal, 
and two lateral. 

Dimensions.—Type, male: length of carapace 10.9 mm., width 11.7 mm. 

Type Locality.—Monterey, California. 

Distribution.—Kadiak, Alaska, to San Diego, California; Lower California 
(Loekington). 
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Pachycheles holosericus sp. nov. 
Plate 33, figure 3 


Deseription.—Chelipeds unequal, covered on upper surface with a dense, even, 
velvety pubescence, covering all but the mere prominent tubercles and granules, 
which are arranged in three rows behind the large tubercle on the median distal 
portion of the palm and the tips and outer surfaces of the fingers, but filling the 
gape between the fingers of the larger hand. Pubescence in older specimens 
extends ever the outer portion of the lower surface of the joints of the chelipeds. 

There are two rows of granulated tubercles behind the large one near the gape 
of the fingers; one row of three or four lying in a line immediately behind it, 
and a second, usually of six, between this row and the row of sharply prominent 
granules, forming the upper edge of the outer margin of the palm. Тһе large 
tuberele is approximately twice as high as wide at the base. On the eutting edge 
of the movable finger of the larger hand, near its base, is a single large, shining 
white tooth; the fixed or immovable finger is less than half the length of the 
movable one. The anterior, or inner margin of the carpus is laminate, and cut 
inte a number of spine-tipped, deeply incised, laeiniate teeth. 

The telson, as in P. rudis, is composed of five plates: a central (triangular), 
twe terminal, and two lateral. 

The type specimen, a large ovigerous female (Cat. No. 50156, U.S. N. M.) was 
received from the Venice Marine Bielegieal Station at Venice, California, under 
the number ‘Асе. 162.77 Тһе carapace measures 18 mm. long and 19 mm. wide. 

Distribution.—I have also seen specimens from Long Beach, Laguna Beach, 
La Jolla, and San Diego, California. 


Pachycheles pubescens Holmes 
Plate 33, figure 4 


Pachycheles pubescens Holmes, Оссав. Papers Calif. Acad. Sci, 7, 110, 
1900; Balss, Abh. der К. Bayer. Akad. Wiss, ІІ, Math.-phys. Klasse, 
Suppl., 9 Abh., p. 32, figs. 22-23, 1913. 


Fig. 119. Pachycheles pubescens, telson of large 9) ЭХ B 


Characters.—Chelipeds unequal, evenly rounded, not rugose or tuberculated, 
but quite uniformly granulated; granules completely or nearly hidden by the 
short, thick pubescence which covers the upper surface, extending almost to the 
tips of the fingers, filling the gape between them with a dense, bushy growth; 
interspersed are numerous tufts of longer, stiffer hairs, which arise from the 
anterior side of the bases of many of the granules. 

On the cutting edge of the movable finger of the larger hand, near its base, 
there is a large, white, bilobed or double tooth; immovable finger is about halt 
or less than half as long as the movable one. Тһе laminate anterior edge of 
the carpus is eut into two to four roughly triangular teeth, armed with secondary 
denticles. 
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The telson composed of seven plates: a central (triangular), two terminal, and 
two lateral, each of which has a smaller plate separated off at its proximal end. 
These smaller plates together constitute a second pair of lateral plates which are 
characteristic of this species as compared with the other two listed above. 

Dimensions.—Type: length of carapace 15 mm., width 15 mm.; of the largest 
specimen I have examined: length of carapace 18 mm., width 19 mm. 

Type Localities.—Drake's Bay, Farallon Islands and Humboldt County, Cali- 
fornia. 

Distribution—From Port Orehard, Puget Sound, Washington, to Monterey 
Bay, California. I have seen specimens from both of these localities and Oakland, 
California, as well where a single specimen was taken by Henry Hemphill. 
Misaki, Japan (Balss). 


Genus Petrolisthes Stimpson 


Carapace subovate; front triangular, with a more or less undulated margin, 
which may be either smooth or dentated; epimera (pleural, subbranchial, or lateral 
portions of the carapace) entire. First or basal joint of antennal pedunele very 
short, not reaching the upper margin of the carapace; the second joint is flattened 
and more or less cristate.  Chelipeds equal or subequal, broad and flattened; 
earpus more or less elongated. ; 


KEY то THE CALIFORNIA SPECIES OF PETROLISTHES 


I. Carpus of ehelipeds about twice as long as wide, or less; minutely granulated 
or finely tuberculated, never very rough. 

А. Carpus with parallel anterior and posterior margins, about twice as long 
as wide; upper surfaee with irregularly seattered small and tiny 
tubercles; lobe at inner margin if present never very prominent and 
not interfering with parallelism of margins. Carapace finely striated 
over entire surface, except in cardiac region; anterior branchial and 
gastrie regions with small, irregularly placed tubercles, which scat- 
teringly follow the areolations. Merus of ambulatory legs hairy. 

eriomerus, p. 180. 

B. Carpus of chelipeds with sides not parallel, with a prominent lobe at 
inner angle, and a distinct distal convergence of anterior and pos- 
terior margins, almost invariably one and one-half times as long 
as wide; surface of carpus granulated rather than tuberculated, an- 
terior margin usually smooth, lobe at inner angle well granulated. 
Carapace similar to preceding, but with a longitudinal convexity 
greater and more pronounced than any of the species here listed. 
Merus of ambulatory legs not hairy. 

cinctipes, p. 179. 
II. Carpus of chelipeds about two and one-third times as long as wide, or longer; 
anterior and posterior margins subparallel; earpus either very smooth 

or very rough. 

A. Carpus very smooth, punetate, or minutely and almost impereeptibly 
sealed or tubereulated, more than two and one-half times as long as 
wide. Сатарасе smooth and flattened, though distinctly arcolated, 
minutely striated on branchial regions, tending to become punctate 
elsewhere, never tuberculate. Merus of ambulatory legs not hairy. 
(Not known north of Monterey.) 

gracilis, p. 181. 
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B. Carpus rough, covered with overlapping, scale-like rugae, between two 
and one-third and two and one-half times as long as wide. Carapace 
strongly rugose, broken up into scale-like projections, most prominent 
anteriorly, anterior edges of rugae piliferous. Ambulatory legs 
very hairy. (Not known north of San Pedro.) 

rathbunae, p. 181. 


Petrolisthes cinctipes (Randall) 
Plate 32, figure 1 


Porcellana cinctipes Randall, Jour. Acad. Nat. Sei. Phila., 8, 136, 1839. 

Porcellana rupicola Stimpson, Jour. Boston Soc. Nat. Hist., 6, 480, pl. 19, 
fig. 2, 1857. 

Petrolisthes cinctipes Holmes, Oceas. Papers Calif. Acad. Sci., 7, 107, 1900; 
Rathbun, Н. A. E., 10, 168, 1904; Baker, Rept. Laguna Mar. Lab., 
1, 102, 1912. 


Fig. 113. Petrolisthes cinctipes, natural size. 


Characters.—Carpus of chelipeds one and one-half times as long as wide, 
anterior and posterior margins distinetly convergent distally; anterior or inner 
margin with а prominent lobe at inner angle; general surface of carpus granu- 
lated rather than tubereulated; anterior margin usually smooth, lobe at inner 
angle well granulated. Carapace similar to P. eriomerus but with a greater and 
more pronounced longitudinal convexity. Merus of ambulatory legs not hairy. 

Dimensions.—Type: length a little over 15.2 mm. Length of carapace of 
specimens collected in San Francisco Bay ranged from 2.5 to 13 mm., the greater 
number were about 11 mm. long. 

Color.—Dark purplish red (Stimpson). Reddish brown anteriorly, blue postero- 
laterally; three posterior pairs of feet blue, fasciate with white (Randall). 

Type Locality—Sandwich Islands (doubtful). 

Distribution.—From Vancouver Island, British Columbia, to the Gulf of Cali- 
fornia (Rathbun). 
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Remarks.—This species can always be distinguished by the short, stout earpus; 
by the faet that the merus joit of the ambulatory legs is not hairy and attains 
the greatest width, or dilation near the distal end, partieularly in the third pair 
of legs. Baker states ‘Ше ‘flat-erab’ is common under stones between tides.’ 


Biological Survey of San Francisco Bay.—This littoral species was 
only taken twiee, one speeimen among the roeks at Sausalito and four 
others in rocky places along the Richmond shore, north of the 
Standard Oil pier. Those from the latter locality are very small, 
juvenile specimens. Petrolisthes cinctipes is doubtless of more com- 
mon occurrence than the above records, based on a very limited num- 
ber of shore stations, seem to show, for Stimpson reported, ‘‘It is 
abundant in some parts of San Franeiseo Bay." 


Petrolisthes eriomerus Stimpson 
Plate 32, figure 2 


Petrolisthes eriomerus Stimpson, Ann. Lyc. Nat. Hist. N. Y., 10, 119, 1871; 
Holmes, Oceas. Papers Calif. Acad. Sei, 7, 108, pl. 1, fig. 15, 1900. 


Fig. 114. Petrolisthes eriomerus, cheliped (after Holmes). 


Characters.—Carpus of ehelipeds about twice as long as wide, anterior and 
posterior margins parallel, upper surface with irregularly seattered small and tiny 
tubercles; lobe at inner angle, if present at all, never prominent and not inter- 
fering with parallelism of margins. Carapace finely striated over entire surface, 
except in cardiac region; anterior branchial and gastrie regions with small, irregu- 
larly placed tubercles, which scatteringly follow the areolations. Merus of ambu- 
latory legs hairy. 

Dimensions.—Largest of several specimens collected at Half Moon Bay, Мау 11, 
1913, measured: length of carapace 10 mm., width 10.5 mm., length of carpus of 
cheliped 8 mm., width 3 mm. 

Type Locality.—Mendocino, California. 

Distribution.—VWrom British Columbia to Lower California. 

Remarks.—Differs from P. cinctipes in that the ehelipeds are longer and 
smoother with narrower parallel-sided earpus, and in having hairy, less dilated 
merus joints of the ambulatory legs (Holmes). 
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Petrolisthes gracilis Stimpson 
Plate 32, figure 4 


Petrolisthes gracilis Stimpson, Ann. Lye. Nat. Hist. N. Y., 7, 74, 1859 
(1862); Loekington, Ann. Mag. Nat. Hist. (5), 2, 396, 1878. 

Characters.—Carpus of chelipeds long and narrow, about three times, or nearly 
three times as long as wide, anterior and posterior margins subparallel; upper 
surfaee very smooth, punetate, or at most very minutely and ineonspieuously 
(microscopically) sealed or tubereulated. Carapace smooth and flattened, though 
distinctly areolated, minutely striated on branchial regions, tending to become 
punctate elsewhere, never tubereulate. Merus of ambulatory legs not hairy. 

Dimensions.—Type: length of carapace 11.2 mm., width 10.4 mm. Of speci- 
mens in the 17. S. National Museum: length of carapace 10 to 15 mm., width 9.5 
to 16 mm. 

Color.—Reddish (Stimpson). 

Туре Loeality.—Guaymas, Мехісо. 

Distribution.—Monterey, Santa Catalina Island, and Pacific Grove, California; 
Guaymas, Mexieo. 


Petrolisthes rathbunae Schmitt 
Plate 32, figure 3 


Petrolisthes rathbunae Schmitt (MS), Hilton, Jour. Ent. Zool, Pomona 
Coll., 8, 72, fig. 6, 1916 (figure only, not specifically recognizable). 
Description —Entire animal quite rough, scabrous. Carapace strongly striated 
and rugose, rugae forming anteriorly directed scale-like projections and ridges, 
more pronounced at anterior end of carapace. Lines between rngae on carapace 
beset with short hairs, which are more thickly set on demarcation lines of areo- 
lations. Dorsal surface of carapace generally flat, with broadly triangular rostral 
process, sharply depressed from a line connecting the posterior margins of the 
orbits. Second segment of antennal peduncle slightly more than the length of 
the third, well scaled; segments of flagellum alternately furnished on lateral 
margins with long and short hairs. Upper and lower surface of chelipeds covered 
with squamiform tubercles, more prominent dorsally and on dorsal ridges. Carpus 
two and one-third to two and one-half times as long as wide, edges practically 
parallel, finely denticulated on anterior margin in adult; distinetly saw-toothed in 
young specimens. Posterior and ventral surface of carpus and entire merus 
covered with overlapping, scale-like rugae, which on carpus form a dorsal posterior 
ridge no rougher than general surface of carpus, and which ends distally in a 
tooth. The inner edge of the palm and outer edge of the movable finger are 
similarly sealed. Ambulatory legs and plates of abdomen scaled, as well as carpus, 
merus, and ischium of external maxillipeds. All joints of legs well beset with 
hairs, both edges of abdominal segments fringed with hairs, elosely set short 
hairs interspersed with longer ones. Most hairy of west coast species of Petro- 
listhes. 
Dimensions.—Type (Cat. No. 49176, U. 6. N. M.), male: length of carapace 
18 mm., width 17 mm., length of carpus of cheliped about 16 mm., width of carpus 
6 mm.; of a female: length and width of carapace each 17 mm., length of carpus 
of cheliped 14 mm., width of carpus 5 mm. 
Color—A comparatively fresh specimen in formalin, received from Prof. 
W. A. Hilton, has a general ground color of salmon, fading out to a paler, more 
yellowish tint toward posterior edge of carapace, proximal portions of ambulatory 
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legs, and on under parts, becoming bluish white on sternum, Flagella of antennae 
transparent elaret color. Larger scale-like projections of rugae on anterior portion 
of carapace and ehelipeds spotted with brick red, the two to three spots of red 
to each of the scales on the carapace giving it an apparently tuberculated appear- 
ance. Hairs yellowish. А few scattered spots of brick-red occur on the first 
few abdominal segments. 

Type Locality.—San Clemente Island, California (H. N. Lowe). 

Distribution.—There are specimens in the United States National Museum 
from Monterey, Santa Monica, and San Pedro bays, and Santa Rosa, San Clemente, 
and Santa Catalina islands. I have also seen a specimen collected at Laguna Beach 
by Prof. W. A. Hilton of Pomona College. 

Remarks.—This species has been named in honor and appreciation of Dr. Mary 
J. Rathbun, associate in zoology of the Smithsonian Institution. 

In general appearance and coloration it resembles P. agassizii Faxon (Bull. 
Mus. Comp. Zool, 24, 174, 1893; Mem. Mus. Comp. Zool, 18, 69, pl. 15, fig. 1, 
1895), but it is readily distinguishable in that it lacks the three teeth which are 
so prominent on the anterior border of the carpus of the chelipeds of that species. 


Tribe BRACHYURA 
KEY то THE SUBTRIBES ОР THE BRACHYURA 


I. Mouth-field (endostome) triangular, narrowed in front, produced forward 
over epistome to form a gutter; efferent branchial channels opening at 
middle of endostome; third maxillipeds more or less narrow, not expanded 
into flat, lid-like structures as in other crabs. Carapace more or less 
circular. Female openings generally on sternum. First pleopods wanting 
in female. 


Ozystomata, p. 185. 


II. Mouth-field roughly square. 

A. Last pair of legs abnormal, small, and subdorsal in position, as are 
often also the legs of the fourth pair. Antennae long, flagellum 
equal to more than one-half width of carapace; antennules without 
special fossettes; sometimes a common orbito-antennulary fossa pres- 
ent. Female openings coxal. First pleopods present in female. 
(Not known north of Monterey Bay.) 


Dromiacea, p. 182. 


B. Last pair of legs normal, rarely reduced, not dorsal. Antennae short, 
never equal to one-half width of the carapace; antennules usually 
lodged in special fossettes. Female openings sternal, rarely coxal. 
First pleopods wanting in female, 


Brachygnatha, p. 191. 


Subtribe DROMIACEA 
KEY TO THE SUPERFAMILIES AND THE CALIFORNIA FAMILIES OF THE DROMIACEA 


I. Sternum of female with a pair of obliquely longitudinal grooves. Eyes and 
antennules almost always retractile into common orbito-antennulary pits. 
Rudimentary uropods usually present. (Superfamily Dromiidea.) 

Dromiidae, p. 183. 

ІІ. Sternum of female without longitudinal grooves. Eyes not retractile into 


orbits nor antennules into pits.  Uropods never present. (Superfamily 


Homolidea. 
gura Homolidae, p. 183. 
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Family Пвомпрлв 


Carapace subglobular, rarely flattened; no lineae anomuricae (a pair of longi- 
tudinal suture lines on the сатарасе); sternum of female traversed for more or 
less of its extent by two obliquely longitudinal grooves. Eyes and antennules 
almost always retractile into common orbito-antennulary pits. External maxilli- 
peds generally operculiform. Legs of moderate size, fourth and fifth pairs short, 
subdorsal in position, and furnished with a small, hook-like nail. Sixth segment 
of abdomen generally with rudimentary uropods. 


Genus Dromidia Stimpson 


Сатарасе convex and pilose, the hair being often of considerable length; front 
narrow, hepatic regions more or less concave, or excavated anteriorly. Sternal 
sulci in the female approximated at their extremities in either a single or more 
or less bifureated tuberculiform projection, situated between the bases of the 
chelipeds. 


Dromidia larraburei Rathbun 
Plate 33, figure 1 


Dromidia sarraburei Rathbun, Proe. U. S. Nat. Mus., 38, 553, pl. 48, fig. 4, 
1910 (error for larraburei; named for бейог Don Carlos Larrabure y 
Correa). 

Dromidia segnipes Weymouth, Stanford Univ. Publ., Univ. Ser., no. 4, p. 15, 
jl J, hes: ld, LOMO, 

Characters.—Densely covered with fur except ends of fingers and dactyli. 
Carapace high, subglobular; anterolateral margins directed toward the buccal 
angles and armed with four to six small teeth or tubercles; from the last tooth 
an oblique furrow runs across the branchial region; front vertical, tridentate. 
Chelipeds short, stout, equal; fingers deeply channeled inside, gaping at base. 
First and second pairs of ambulatory legs broad, dactyli with curved horny tip 
and a row of spines beneath; third and fourth pairs narrower, subdorsal, and 
prehensile, fourth shorter, dactyli strongly curved, fifth recurved, both folding 
against a spinous process on the propodus. 

Dimensions.—Type, ovigerous female: length of carapace 28.2 mm., width 
30 nm. Of specimens taken in Monterey Bay, by Weymouth, male: length of 
earapaee 15 mm., width 15.7 mm., length of antennal flagellum 11 mm.; female: 
length of сагарасе 15.7 mm., width 16.3 mm., length of antennal flagellum 10 mm. 

Color.—In alcohol yellowish tan, tips of chelipeds flesh color; color in life 
similar (Weymouth). 

Type locality.—Bay of Sechura, west of Matacaballa, Peru, depth about 
5 fathoms. 

Distribution.—Also from Monterey Bay and Long Beach, California, Magda- 
lena Bay, Lower California, and the Galapagos Islands, shallow water. 


Family HoMoLIDAE 


Carapace longer than broad, more or less quadrilateral, ovoid, or urn-shaped; 
lineae anomuricae (a pair of longitudinal suture lines on the carapace) usually 
present; sternum of female not longitudinally grooved. Eyes not retraetile into 
orbits nor antennules into pits. External maxillipeds pediform or subpediform. 
Legs long and slender, only fifth pair dorsal and reduced in size. Uropods wholly 
absent. 
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Genus Homola Leach, Alcock 


Carapace deep, longer than broad, more or less quadrilateral, or urn-shaped, 
with deep vertical sides; gastric region well demarcated and occupying the 
anterior half of the carapace; hepatic region well developed, hepatic (or antero- 
lateral) spine some distance behind the level of the supra-orbital spine; linea 
anomurica distinct and dorsal; front narrow, forming a rostrum, which is either 
entire or bifid, and has a spine, often of large size, on either side of its base. 
Propodus of last pair of legs dilated near basal end and never twice the length 
of the dactyl. 


Homola faxoni sp. nov. 
Plate 31, figure 7 


Description, —Carapaee more or less quadrilateral, exclusive of rostral spine, 
a little longer than broad, greatest width at about posterior fourth of carapace; 
entire surface more or less obscured by a rather thick, short pubescence. 

The supraorbital spines, one on either side of the base of the rostrum, are 
quite stout, surpassing the rostrum both in size and length, and each on its upper 
or posterior margin is provided with two small, hooked spines, Behind and a 
little closer together than the supraorbital spines there are two much less promi- 
nent ones on the anterior part of the gastric region, External to each of these 
there is a spine of like size, about in line with the tubercle on the apex of the 
gastrie convexity and the superior hepatie spine at the anterolateral angle of the 
carapace; a tubercle also between the median gastric tubercle and the outermost of 
the anterior gastric spines, one on each side. The hepatic region is well developed 
and below the stout spine at anterolateral angle of the carapace there is a smaller, 
inferior hepatic spine. Marking the lateral margin of the dorsal surface of the 
carapace behind the superior hepatic spine is a row of four slightly smaller spines 
on the branchial region, paralleling the linea anomurica, and decreasing in size 
from before backward. There are sundry other tubercles rather regularly 
arranged in more or less definite groups on the various regions of the carapace. 

Hairs covering chelipeds and legs longer than those on carapace; row of sharp, 
hooked spines on upper margin of merus of all except the last pair of legs, the 
largest of the series overhanging the articulation with the carpus at the superior 
distal angle of the joint; a spine, similarly placed, occurs on the merus of the 
last pair of legs; fingers of chelipeds one-third the entire length of the hand, 
and dark eolored. 

Abdomen also thickly pubescent, two basal segments, each armed with a sharp 
median tubercle. 

Dimensions.—' Type, female (Cat. No. 53331, U. S. М. M.): length of carapace, 
including rostrum 45 mm., of rostrum 5 mm., greatest width of carapace 36 mm., 
length of last leg to distal extremity of propodus 66 mm., of next preceding leg 
to distal extremity of merus 47 mm. 

Type Locality.—Off Point Loma, 67 to 73 fathoms (‘‘Albatross’’ station 
4309). 

Distribution.—Only known from off Point Loma, about southwest eight to ten 
miles, 67 to 135 fathoms. 

Remarks.—This species is most closely related to Homola cuvieri (Risso) (see 
Roux, Crust. Médit., p. 86, pl. vii, 1828, and Milne Edwards and Bouvier, Expéd. 
Sei, du Travailleur et Talisman, Crustacés déeapodes, pt. 1, p. 10, 1910) of the 
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Mediterranean region, but the carapace is more quadrilateral, much more pubescent, 
and not so conspicuously and strongly granulated, being only finely and obscurely 
granulated beneath its pubescence. 

In Н. cuvicri the spines forming the lateral series on the branchial region 
behind the superior hepatie spine are six to eight in number, diminishing poster- 
iorly to mere granulations; the inferior hepatie spine is the larger; there is a 
well defined median line of granulations containing two or three conspicuous 
spiniform tubereles, extending between the inner pair of the anterior gastrie 
spines toward the rostrum, of which no counterpart exists in H. faxoni; also the 
legs of H. cuvieri are more slender and less flattened, the merus of the fourth leg, 
for example, measured on the flat, dorsally-turned side being almost seven times 
as long as wide, while the same joint in H. faxoni is only about five and one-half 
times as long as wide. 

This species apparently belongs to the subgenus Paromola Aleock (1901, p. 61), 
but has a longer fifth leg than his definition admits; to be included that portion 
of Alcock’s characterization would have to be slightly changed. 

From the only other homolid of this subgenus on the west coast of America, 
Homola (Paromola) rathbuni Porter (Rev. Chilena Hist. Nat., 12, 88, pl. viii, 
1908), our species differs in having a more quadrilateral carapace and longer fifth 
legs as compared with Prof. Porter's figure, which was unaccompanied by а 
deseription owing to loss of the type by fire. 


Subtribe OXYSTOMATA 
KEY TO THE CALIFORNIA FAMILIES OF THE OXYSTOMATA 


I. Abdomen hidden under thorax; antennae small; legs normal in size and 
position. Carapace rounded and erab-like. 
A. Afferent openings to gill chambers lie in front of the chelipeds; maxilli- 
peds not completely closing buccal cavern, the palp always exposed. 
(Not known north of the Farallones.) 
Calappidae, p. 190. 
B. Afferent openings to gill ehambers lie on either side of mouth at base 
of third maxillipeds; maxillipeds not completely closing buccal 
cavern, the palp hidden by triangular merus. (Not known north 
of Mendocino County.) 
Leucosiidae, p. 181. 
II. Abdomen not hidden under thorax; antennae large; last two pairs of legs 
reduced in size and artieulated higher than preceding pair, so as to lie on 
dorsal surface of body, subprehensile, with hook-like end joints. Afferent 
openings to gill chambers near bases of the chelipeds. Carapace short and 
subcireular or more or less squarish. (Not known north of Santa Catalina 
Island or possibly Monterey.) | 
Dorippidae, p. 185. 


Family DoniPPIDAE 


Abdomeu not hidden under thorax. Carapace short, subeireular, or more or 
less squarish. Antennae large. Last two pairs of legs reduced in size and articu- 
lated higher than preceding pair, so as to lie on dorsal surface of body, sub- 
prehensile, with hook-like end joints. Afferent openings to gill chambers near 
bases of the chelipeds. 
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Genus Cyclodorippe Milne Edwards and Bouvier 


Carapace subcireular; efferent (exeurrent) openings to gill chambers con- 
tiguous, in a common channel which extends to the frontal margin. Antennules 
free and long; antennal peduncle narrow. No flagellum on the exopodites of the 
third maxillipeds. Eyes present, eye-stalks short and stout. Male and female 
genital openings coxal. 


Cyclodorippe plana Rathbun 


Cyclodorippe plana Rathbun, Amer. Nat., 34, 519, 1900. 
Clythrocerus planus Rathbun, H. A. E., 10, 168, pl. 9, fig. 4, 1904; Nininger, 
Jour. Ent. Zool. Pomona Coll, 10, 36, figs. 9 and 10, 1918, 


Fig. 115. a, Cyclodorippe plana, 4, X 6; b, Cyclodorippe, d, sp.?, X 6 (from 
Rathbun, U. S. N. M.). 


Characters.—Carapace subcireular, a little broader than long; dorsally flat, 
finely granulate, granules larger toward outer margin; the front is occupied 
by two triangular lobes, each tipped with a blunt tooth; lobes separated from 
each other by a broad V-shaped sinus, which is prolonged on dorsal surface by a 
broad, shallow depression continued to the gastric region; outer margin of each 
lobe slightly concave; outer orbital tooth narrow, bluut, well marked. A little in 
front of middle of lateral margin is a tooth somewhat larger than the orbital, 
directed forward and slightly outward; at one-third the distance from orbital to 
this branchial tooth is a much smaller triangular tooth directed outward. Anterior 
end of buceal cavern and of merus of outer maxillipeds project slightly in front 
of median sinus of front. 

Dimensions.—Type, male: length of carapace to end of horns 3.4 mm., width 
3.7 mm.; female: length 2.8 mm., width 3 mm, 

Color.—Carapaee speckled with small black spots, in aleohol (Rathbun). 

Type Locality—Southern California, either at Catalina or Monterey, doubtless 
the former, as another specimen has since been collected there. 


1921] Schmitt: The Marine Decapod Crustacea of California 187 


Distribution.—The U. S. National Museum has recently received four other 
specimens, an ovigerous female taken off Point Fermin in 10 fathoms by the 
Veniee Marine Biologieal Station, and two males and an ovigerous female col- 
lected at Laguna Beach by W. A. Hilton. 


Remarks.—Amnother male (fig. b above) dredged at Santa Catalina Island 
in 1863 by Dr. J. G. Cooper, measuring 4.3 mm. long to end of horns and 4.2 mm. 
wide, differs notably from the more typical forms in the following particulars: 
“Тһе frontal lobes are prolonged in cylindrical blunt spines; the upper orbital 
margin has an inner rectangular sinus, while the fissure next the outer tooth is 
larger than in the typical form; the first tooth of the lateral margin is nearer the 
posterior tooth, than it is to the orbital tooth; the surface is more uneven, and 
more coarsely granulate. The legs are absent. I think the differences are not those 
of age, and indicate a distinct species, to which, however, I hesitate to give a name 
on account of the poor condition of the specimen’’ (Rathbun, 1904a, p. 169). 

... these crabs surely receive their full share of attention in the aquarium. 
They persist in carrying about upon their backs pieces of shell, pebbles, sticks, 
fragments of seaweed, or entire shells with their living contents, and seem much 
embarrassed without some such covering. When placed in a glass dish where 
nothing else was available, one seized a snail shell more than twice its own size 
and scemed perfectly content when it had this firmly gripped upon its back. 
They are found in 15-20 fathoms of water on gravel and shell beds. The two 
rear pairs of legs are peculiarly modified into upturned hooks for gripping objects 
carried on their backs. And the dorsal surface of the carapace is reduced to a 
plane (Nininger). 


Family LEUCOSIIDAE 


Carapace crab-like; more or less rounded, very hard, afferent (ineurrent) open- 
ings to gill chambers lie on either side of mouth at base of third maxillipeds. 
Third maxillipeds completely elose the buecal сауегп; the three terminal joints 
(eonstituting palp) wholly concealed by the triangular fourth (merus) joint. 
Antennae small Legs normal in size and position. Abdomen hidden under the 
thorax. Male and female genital openings sternal. 


Genus Randallia Stimpson 


Carapace strongly convex, subhemispherical, evenly rounded at sides, with 
two lobes or teeth at posterior margin. Front narrow, very short, with a concave 
anterior margin. Мегив of third maxillipeds subtriangular, not much shorter than 
the ischium, reaching nearly as far forward as the front. Chelipeds rather long; 
merus subeylindrieal; hand narrow; fingers acute and somewhat compressed. 
Ambulatory legs of moderate length; joints not dilated; daetyls styliform. 


KEY TO THE CALIFORNIA SPECIES ОҒ RANDALLIA 


I. Carapace of adult nearly smooth, sensibly longer than wide; space between 
posterior median pair of spines or tubercles less than between median and 
lateral. Young «ith unequal, more or less rough tubercles. 

ornata, p. 188. 
II. Carapace covered with large, pearly, beadlike, more or less equal tubercles; 
carapace suborbieular, but slightly longer than wide; space between 
posterior median pair of spines or tubereles greater than between median 

and lateral. (Not known north of San Diego.) 
bulligera, p. 189. 
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Randallia ornata (Randall) 


Ша ornata Randall, Jour. Асай. Nat. Sei. Phila., 7, 129, 1839. 

Pandallia ornata Stimpson, Jour. Boston бос. Nat. Hist, 6, 471, pl 19, 
fig. 3, 1854; Holmes, Oecas. Papers Calif. Acad. Sei, 7, 100, 1900; 
Rathbun, H. А. E., 10, 170, 1904; Weymouth, Stanford Univ. Publ, 
Univ. Ser., по. 4, p. 18, pl. 1, fig. 3, 1900; Baker, Rep. Laguna Mar. 
Lab., 1, 102, 1912. 


Fig. 116. Randallia ornata, natural size. 


Characters.—Carapaee of adult nearly smooth, but furnished anteriorly with 
a few scattered granules and a few larger granulations at the sides; sensibly 
longer than wide; there is a small tuberele on the posterior portion of the 
branchial region; posterior margin of earapaee elevated, granulated and furnished 
with two pointed tubereles; space between posterior median pair of spines or 
tubercles less than between median and lateral Young with quite numerous, 
unequal and more or less rough tubercles. 


Dimensions.—Type, female: length 30.5 mm. The carapace of the only speei- 
men taken in connection with the Survey was 43 mm. in length. 

Color.—Disk variegated with sanguincous spots confluent anteriorly; anterior 
feet variegated with red (Randall). The carapace is of a light color marbled with 
reddish patehes which are larger in front (Holmes). 

Type Locality.—California. 
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Distribution—From Mendocino County, California, to Magdalena Bay, Lower 
California; 5% to 51 fathoms (Rathbun). 


Remarks.—Varies greatly in the prominence of the granules on the carapace 
(Rathbun). 


Biological Survey of San Francisco Bay—One specimen of Ran- 
dallia ornata was taken outside of San Franeiseo Bay in 10 to 30 
fathoms, April 6, 1914, while making several experimental trials with 
a 40-foot otter-trawl. 


Randallia bulligera Rathbun 


Randallia bulligera Rathbun, Proc. U. S. Nat. Mus., 21, 614, pl. 44, fig. 6, 
1898; Holmes, Oceas. Papers Calif. Acad. Sei, 7, 101, 1900; Wey- 
mouth, Stanford Univ. Publ., Univ. Ser., no. 4, p. 19, 1910. 


Fig. 117. Randallia bulligera, d, X 1% (from Rathbun, U. S. М. M.). 


Characters.—Carapace covered with large, pearly, bead-like, more or less equal 
tubereles; earapaee suborbieular, but slightly longer than wide; space between 
posterior median spines or tubercles greater than between the median and lateral. 
Anterolateral angles of the buccal cavity produced in front of the orbital margin 
and deeply three-lobed. 

Dimensions.—Type, male: length on median line 11.6 mm., width 11.5 mm.; 
ovigerous female: length 12.8 mm., width 12.6 nun. 

Color.—Much as in R. ornata. 

Type Locality.—Magdalena Bay, Lower California, 12 fathoms. 

Distribution.—Off San Diego, California, 30 fathoms (Holmes), and Magda- 
lena Bay, Lower California, 12 fathoms (‘‘ Albatross’? station 2831) (Rathbun); 
Monterey Bay, 10 fathoms (Weymouth). 

Remarks.—l am inelined to think that the specimens called R. bulligera by 
Weymouth are especially rough-eoated young of К. ornata. For as Holmes remarks 
the former is ‘‘easily distinguished from ornata by the numerous beadlike tubercles 
on the carapace and the lobes at the anterior end of the buccal area." 
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Family CALAPPIDAE 


Carapace rounded, erab-like; afferent (ineurrent) openings to gill ehambers lie 
in front of the chelipeds. Third maxillipeds do not completely close the buccal 
cavern; palp of maxillipeds always exposed. Antennae small. Legs normal in 
size and position. Abdomen hidden under the thorax. Male genital openings 
eoxal, female sternal. 


Genus Mursia Leach, Desmarest 


Carapace strongly convex, transversely oval, with a strong lateral spine on 
each side; front narrow. Chelipeds large; when folded fitting close to the body; 
hands large, compressed distally, widened, surmounted by a laminate and dentate 
crest, and furnished with a longitudinal, granulated ridge near the lower side of 
the outer surface. 


Mursia gaudichaudii (Milne Edwards) 


Platymera gaudichaudii Milne Edwards, Hist. Nat. Crust., 2, 108, 1837; 
Milne Edwards and Lueas, in D'Orbigny's Voy. dans l'Amér, Mér., 6, 
pt. 1, p. 28, 1843, pl. 13, 1847; Holmes, Oceas. Papers Calif. Acad. Sci., 
7, 99, 1900; Rathbun, H. A. E., 10, 170, 1904. 

Mursia gaudichaudii Weymouth, Stanford Univ. Publ., Univ. Ser., no. 4, 19, 
1910. 


Fig. 118. Mursia gaudichaudii (after Milne Edwards and Lucas). 


Characters.—Carapace strongly convex; anterior margin of front truncated 
and strongly concave when seen from in front; postorbital tooth very small; 
anterolateral margin regularly areuated, armed with about fifteen small teeth 
separated by eoneave interspaces; lateral spine large, straight, subeylindrieal. 
Hands of ehelipeds furnished with several small tubercles on outer surface; ridge 
on lower portion of outer surface very large, bearing a small tooth near proximal 
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end; superior erest more or less hairy, armed with six teeth; there is а granulated 
ridge on the lower side of hand; immovable finger short, subtriangular, flattened, 
depressed; outer margin of movable finger prominent, granulated, when elosed is 
at right angles to the palm. 

Dimensions.—Type: length 76.2 mm.; of specimen examined by Holmes: 
length of carapace 41 mm., width between tips of lateral spines 79 mm., length 
of lateral spine 12 mm. 

Color.—Reddish (Milne Edwards). 

Type Locality.—Coast of Chile. 

Distribution.—From the Farallon Islands, California, to Chile; 26 to 218 
fathoms. 


Subtribe BRACHYGNATHA 


KEY TO THE SUPERFAMILIES ОҒ THE BRACHYGNATHA 
I. Fore part of body narrow, usually forming a distinct pointed or spined 
rostrum; carapace more or less triangular, branchial region inflated, hepatic 


small. Orbits usually incomplete. 
Oxyrhyncha, p. 191. 


II. Fore part of body broad; rostrum usually reduced or wanting; carapace 
usually wide, oval, round or square, never with hepatic region greatly 


reduced. Orbits nearly always well enclosed. 
Brachyrhyneha, p. 216. 


Superfamily OxyRHYNCHA 
KEY TO THE CALIFORNIA FAMILIES OF THE OXYRHYNCHA 


I. Chelipeds rarely much greater than other legs, very mobile. Basal joint of 
antennae well developed, usually fused with epistome and often with the 


front. Orbits usually more or less incomplete. 4 
Inachidae, p. 192. 


ІІ. Chelipeds very much longer and heavier than other legs, not especially mobile. 
Basal joint of antennae small, short, and not fused with epistome or front. 
Orbits well formed, complete. (Not known north of the Gulf of the 


Farallones. 
pu Parthenopidae, p. 191. 


Family PARTHENOPIDAE 


Basal joint of antennae (more correctly the coalesced second and third joints) 
small and short, not fused with the epistome or front, imbedded with the next 
joint in the narrow hiatus between the front and the inner suborbital angle; infra- 
ocular space is mainly occupied by the lower wall of the orbit. Orbits well formed, 
complete. Chelipeds much longer and heavier than other legs, not especially 
mobile. 


Genus Heterocrypta Stimpson 


Carapace triangular, transverse, lateral margins greatly produced and con- 
cealing the ambulatory legs; a conspicuous depression separating gastric from 
eardiae and branchial regions; rostrum simple; pterygostomian region with a 
strongly marked ridge. Chelipeds greatly developed, trigonal. 
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Heterocrypta occidentalis (Dana) 


Cryptopodia occidentalis Dana, Amer. Jour, Sei. (2), 18, 430, 1854. 

Heterocrypta occidentalis Holmes, Oceas. Papers Calif. Acad. Sei, 7, 44, 
1900; Rathbun, H. A. E., 10, 170, 1904; Weymouth, Stanford Univ. 
Publ., Univ. Ser., no. 4, 21, pl. 2, figs. 4-5, 1910. 


РЕА Sy 
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Fig. 119. Heterocrypta occidentalis, d, X 35 (after Dana). 


Characters.—Carapaee broadly triangular; rostrum triangular, subacute, not 
depressed; median region narrow, flattened upper surface bounded by two granu- 
lated ridges, which converge to a point behind; cardiac region furnished with a 
three-sided, pyramidal elevation, edges of which are usually granulated; posterior 
margin of carapace not produced over the abdominal segments. Outer portion 
of orbit with a superior and an inferior fissure. Chelipeds long, trigonal; hand 
about as long as merus, angles prominent and dentate, sides concave; immovable 
finger short, deflexed; movable finger short but longer than immovable one, when 
closed its outer margin nearly at right angles to the long axis of the hand. 

Dimensions.—Type: width of carapace 31.8 mm. 

Color.—Reddish (Holmes). Tips of tubereles white, ridges bearing tubereles 
a light purplish hue, remainder of carapace mottled with numerous minute spots 
of white and purplish tint, giving a pink effeet which closely approaches white. 
Ambulatory legs usually a light yellow (Weymouth). 

Type Locality—Monterey, California. 

Distribution —Y¥rom Gulf of the Farallones to San Diego, California, and Los 
Coronados Islands; 13 to 36 fathoms (Rathbun). 


Family INACcHIDAE (МапрлЕ) 


Basal joint of antennae (more eorreetly the eoaleseed second and third joints) 
well developed, usually fused with the epistome and often with the front, usually 
occupying a great part of the infra-orbital space. Orbits usually more or less 
ineomplete. Chelipeds rarely mueh greater than other legs, very mobile. 


KEY то THE CALIFORNIA GENERA OF THE ÍNACHIDAE 


І. Basal joint of antennae extremely slender throughout its length and usually 
long. Length of basal antennal joint, measured from raised margin of 
endostome to insertion of free joints, greater than or at least equal to 
the eombined width of the joints and that portion of the epistome 
or antennular fossettes lying between them, measured from bases of 
eye-stalks (middle of lower orbital margin). Eyes without orbits and 
not eoncealed. Rostrum simple exeept in Orcgonia, in which it is bifid. 
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A. Rostrum simple. 
1. Postoeular spine small and distant from the eye or absent. 

a. Chelipeds fairly short and stout, daetyl about one-half total length 
of hand, no supraocular spine. Carapace not spiny, elongate, 
pyriform, narrowed in front; hepatie region tumid, with two 
not very prominent tubercles, the larger above and in front 
of the smaller. (Not known north of Monterey Bay.) 

Podochela, p. 195. 

b. Chelipeds long and slender, daetyl about one-fourth total length 
of hand; a prominent supraocular spine. Carapace spiny. 
(Not known north of Monterey.) 

Anasimus, f, p. 196. 
2. Postoeular spine prominent and close to eye. Chelipeds moderately 
short and stout, daetyl about one-half total length of hand. 

a. А prominent acute, supraoeular spine. Carapace spiny. А low 
tubercle or spine on first abdominal joint. (Not known north 
of Monterey.) 

Anasimus, 9, p. 196. 

b. Upper margin of orbit prominent, but without supraoeular spine. 
Carapace furnished with tubercles and granulations. А prom- 
inent spine-like tubercle on first abdominal joint. (Not known 
north of Monterey Bay.) 

Inachoides, p. 199. 

B. Rostrum bifid, composed of two long, slender, contiguous spines. Post- 
ocular spine prominent, slender, acute, inclined forward and situated 

some distance behind orbit. Chelipeds rather slender, daetyl about 
one-half totallength of hand. (Not known south of Monterey Bay.) 
Oregonia, p. 198. 


II. Basal joint of antennae not extremely slender, often very wide. Length of 
basal antennal joint less than distanee between lower orbital margins; 
usually in the proportion of two to three. Rostrum bifid except in 
Epialius, where it may be either bifid or simple. 

A. Basal joint of antennae truneate-triangular. Eyes without true orbits, 
eye-stalks very short, either concealed beneath a supraoeular spine, 
or sunk in the sides of a huge beak-like rostrum. Postocular spine, 
if present, with anterior face convex or flattened so that cornea of 
retracted eye is always visible from above. Exognath of outer 
maxillipeds widest in distal half, tapering abruptly. 

1. Antennae concealed beneath the rostrum. Lateral margins of carapace 
not markedly flattened or produced. Surface of carapace smooth 
or undulated. Rostrum bifid or simple. 

Epialtus, p. 200. 

. Antennae not concealed beneath the rostrum. Rostrum bifid. 

a. Lateral margins of carapace not markedly flattened or produced; 
with two large lobes or teeth on each side; upper surface with 
spines or tubereles. 


bo 


Pugettia, р. 205. 
b. Lateral margins of earapace markedly flattened and produced, 
entire lateral portions of carapace wing-like; upper surface 


smooth or nearly so. 
Mimulus, p. 204. 
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B. Basal joint of antennae usually either extensively produced outward 
or with one or more distal spines. Eyes with orbits. Postocular 
spine eupped, or with dense growth of hair on anterior face so that 
cornea of retracted eye is partially concealed from above. Exognath 
of outer maxillipeds widest in basal half, tapering gradually. Ros- 
trum bifid. 

1. No preocular spine. 
а. Carapace but slightly longer than wide; surface uneven, tubercu- 
lated or spiny. Rostrum short, flattened, and notched. 
Chionoeeetes, p. 209. 


b. Carapace much longer than wide; surface smooth, devoid of 
spines, Rostrum composed of two narrow, divergent spines, 
united basally, for half their length. (Not known north of 
San Pedro.) 

Pelia, p. 210. 
2. A preocular spine. 

a. Postocular spine flattened and densely hairy on anterior face. 
Carapace with numerous or very prominént tubercles or spines. 
Rostrum bifid. (Not known north of Point Reyes.) 

Loxorhynehus, p. 212. 


b. Postoeular spine deeply cupped on anterior face and without 
hairs. 

i. Rostrum composed of two long, slender, straight, cylindrical 
spines, diverging from the base. Carapace pyriform, in- 
flated, and covered with sharp spines of unequal length. 

Chorilia, p. 208. 

ii. Rostrum composed of two short, flattened horns. 

а. Rostral horns extremely flattened and leaf-like, about one- 
quarter length of carapace. Orbits deep. Outer mar- 
gin of basal antennal joint flattened and produced, not 
spiny. Carapace subpyriform, furnished with rounded 
tubercles, 

Seyra, p. 213. 

b. Rostral horns very short, one-ninth to one-tenth length of 
carapace. Orbits shallow. Outer margin of basal 
antennal joint not produced, spiny.  Carapaee sub- 
orbieular, tubereulated. (Not known north of Mon- 
terey Bay.) 

Herbstia, p. 215. 

As ean be seen from a review of the above key, the genera of the Inachidae 

arrange themselves into two major groups, based on the proportions of the basal 

antennal joints. In order to facilitate the presentation of generic definitions, 
they are so grouped below: 


I. Basal joint of antennae extremely slender throughout its length and usually 
long; length measurcd from raised margin of endostome to insertion of 
free joints greater than or at least equal to the eombined width of the 
joints and that portion of the epistome or antennular fossettes lying be- 
tween them, measured from bases of eye-stalks (middle of lower orbital 
margin). (Group IT, p. 200.) 
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Genus Podochela Stimpson 


Carapace somewhat depressed, elongate triangular; gastrie region narrow, 
swollen. Rostrum short, entire, triangular or areuate; basal article of antennae 
very narrow, longitudinally suleate in the middle. Eyes projecting laterally; 
postorbital tooth remote from eye, either well developed or redueed to a granule. 
Sternum of male either nearly smooth or deeply channeled between the segments; 
of female concave, deep, margins elevated, laminate, forming a capsule. Abdomen 
of male with last two segments and of female with last three segments coalesced, 
counting telson. Chelipeds of moderate length, merus curved, trigonal; palm either 
slender or dilated. Ambulatory legs slender, subprehensile. 


Podochela hemphillii (Lockington) 


Microrhynchus hemphillii Lockington, Proc. Calif. Асай. Sei. 7, 30, 1877. 

Podochela hemphillii Holmes, Occas. Papers Calif. Асай. Sei, 7, 17, 1900; 
Rathbun, Н. A. E., 10, 171, pl 10, fig. 2, 1904; Weymouth, Stanford 
Univ. Publ. Univ. Ser., no. 4, p. 26, pl. 2, fig. 6, 1910; Nininger, Jour. 
Ent. Zool, Pomona Coll., 10, 39, fig. 14, 1918. 


Fig. 120. Podochela hemphillii, d, X 1% (from Rathbun, U.S. N. М.). 


Characters.—Carapace pyriform; gastrie region prominent, rounded, and bear- 
ing tufts of curved setae; hepatic regions tumid, bearing two not very prominent 
tubercles, the larger above and in front of the smaller; cardiac region sep- 
arated by shallow grooves from the branchial and bearing a prominent elevation; 
branchial regions flattened or tumid. Rostrum variable in length, sometimes 
broadly, sometimes narrowly triangular, acute, and bearing two double rows of 
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curved setae above. No supraoeular tooth or spine; the area between the two pro- 
jecting rims of the orbits is concave; there is no tooth at the posterior margin of 
orbit, but there may be a small one a short distance behind it. Basal joint of 
antennae with a longitudinal ridge on its posterior half or two-thirds with a 
groove on either side. Chelipeds of male robust; hand oblong, ineurved, palm 
inflated, fingers shorter than the palm, gaping at base and meeting along distal 
half or two-thirds of their length; chelipeds of female are smaller and more 
slender; hands subeylindrieal, fingers nearly straight. 

Dimensions.—Type, male: length 19.1 mm., width 8.4 mm. 

Type Locality—San Diego, California. 

Distribution—From Monterey Bay, California, to Gulf of California. Re- 
corded from 8 to 47 fathoms, and perhaps occurs in shallower water (Rathbun). 


Remarks.—This species was fairly common among the masses of red seaweed 
dredged from a depth of 10-20 fathoms. They are marked with reddish brown, 
but are always so covered over with decorative fragments of seaweed that even 
their form is almost indistinguishable. In the aquarium these creatures were 
very interesting. Their principal oeeupation was that of decorating themselves. 
Seizing a fragment near one end, that end was thrust into the mouth and chewed 
for some time, then transferred to some part of the carapace or legs, and by means 
of a peculiar and oft repeated twisting movement of the head [hand?] it was so 
firmly fastened that it would under almost all eireumstanees remain іп the position 
in which it had been placed. The chewing led us to suspect a cementing element in 
the saliva, but on examination of the carapace it was found that each piece of 
seaweed was impaled on several of the stiff recurved hairs which oeeur in clumps 
over the carapace and legs (Nininger). 


Genus Anasimus Milne Edwards 


Carapace pyriform, convex, regions well defined: rostrum simple, slender; post- 
orbital and supraorbital spine present. Basal article of antennae long and narrow, 
with spine at distal end. Abdomen and sternum granulate. Ambulatory legs 
very slender, deereasing more or less in length from first to fourth pairs, about 
twice, or more than twice, the length of the carapace; daetyls long. 


Anasimus spinosus (Rathbun) 


Erileptus spinosus Rathbun, Proc. U. S. Nat. Mus., 16, 227, 1893; Holmes, 
Оссав. Papers Calif. Acad. Sei, 7, 21, 1900; Rathbun, Н. А. E., 10, 
171, pl. 10, fig. 1, 1904; Weymouth, Stanford Univ. Publ, Univ. Ser., 

по. 4, P. ат, PE S, йд ТОШ); 
Anasimus rostratus Rathbun, Proc. U. S. Nat. Mus., 16, 226, 1893; Н. A. 

ІН. 10, TT, рі: 10, RES e 
Characters.—Carapace spinous; two spines on the median line, one on posterior 
part of gastric region, the other on cardiac; there are two spines on each branchial 
region and one on each protogastrie region; lateral margins spinulous; rostrum 
slender, spinulous on margin; supraorbital spine prominent; postorbital spine in 
male small and at some distance from the eye, in female prominent and close to 
eye, defining the orbit. Chelipeds of male long and slender, about three times 
as long as earapace; hand slender, slightly flattened vertieally, inereasing in width 
toward distal end; fingers arehed, gaping for one-half their length; dactyl about 
one-fourth total length of hand. Chelipeds of female weak, about one and one- 
half times as long as carapace; hands granulous; fingers nearly as long as palm 

(about one-half total length of hand), not gaping, in eontaet. 
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Fig. 121. Апавітшв spinosus; а, d, X 8%; b, 9, X 5 (from Rathbun, U. S. N. M.). 
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Dimensions.—Types, male: length 10 mm., width 6 mm., length cheliped about 
28 mm.; female: length 7.5 mm., width 5 mm. 

Type Locality.—Off San Diego, California, 36 fathoms (‘‘Albatross’’ station 
2934). 

Distribution.—Monterey Bay or Santa Catalina Island; and from San Pedro 
to San Diego, California, to a depth of 36 fathoms; also northwest of Cerros 
Island, Lower California, 58 fathoms. | 

Remarks.—It is through the kindness of Miss Rathbun that І am able to here 
unite Anasimus and Erileptus. In working over material of these genera colleeted 
by the Venice Marine Biologieal Station she discovered their identity; Hrileptus 
spinosus proved to be the male of Anasimus rostratus. 


Genus Oregonia Dana 


Carapace flattened, not spinose. Rostrum consisting of two long, slender, еоп- 
tiguous spines. Postoeular spine present, prominent. Chelipeds rather slender, 
length variable. Ambulatory legs of moderate length, penultimate joint similar to 
preceding one, not dilate and eompressed. 


Oregonia gracilis Dana 


Oregonia gracilis Dana, Amer. Jour. Sei. (2), 11, 270, 1851; Crust. U. 8. 
Expl. Exped., 1, 106, 1852, pl. 3, fig. 2, 1855; Doflein, S. B., Math.-phys. 
Klasse, К. Abh. der Bayer. Akad, Wiss., 29, 183, 1899; Holmes, Oeeas. 
Papers Calif. Acad. Sei., 7, 19, 1900; Rathbun, Н. A. E., 10, 171, 1904; 
Way, Puget Sd. Mar. Sta. Publ., 1, 369, fig. 20, 1917. 


а 


Fig. 192. Oregonia gracilis, d; a, dorsal view, X 35; b, ventral view of 
anterior portion, X 195 (after Dana). 


Characters.—Carapace subtriangular, more or less setose and roughened by 
minute prominences; median, eardiae, and branchial regions tumid, Rostrum 
bifid, eomposed of two long, slender, contiguous spines; postoeular spine promi- 
ment, slender, acute, inelined forward and situated some'distanee behind the orbit. 
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Chelipeds rather slender; hand long, slender, smooth, incurved; dactyl about one- 
half total length of palm. 

Dimensions.—Type, male: length of carapace 30.2 mm., width 21.2 mm. The 
specimen taken outside of Golden Gate measured, carapace and rostrum over all, 
28 mm. 

Color.—Tan or gray, with dots and small markings of red; color however 
eannot be seen until deeorative material is removed (Way). 

Type Locality.—Puget Sound. 

Distribution.—From Bering Sea at Nunivak and Bering Island, to Monterey 
Bay; 5 to 135 fathoms. Japan (Balss). 


Biological Survey of San Francisco Bay.—Oregonia gracilis though 
not taken in eonneetion with any of the regular bay stations was 
obtained in July, 1912, by Mr. Johnston while observing the trawling 
operations of the A. Paladini Company on the fishing grounds outside 
of Golden Gate (approximately loeated in the general vieinity of 
D 5785-5787, 39 to 41 fathoms). Тһе only temperature records avail- 
able for the fishing grounds were made in Oetober of the same year 
when the bottom temperature ranged from 9.8? to 11.0? C, and the 
salinity 33.8 to 34.2. 


Genus Inachoides Milne Edwards and Lucas 


Carapace longer than broad, cardiac, branchial and gastric regions swollen. 
Rostrum short and simple, with triangular base terminating in a spine; basal 
article of antennae with an antero-external tooth. No supraocular spine, post- 
ocular present, usually well developed and directed forward.  Merus of outer 
maxillipeds eut at the antero-internal angle for the insertion of the palp; antero- 
external angle rounded. Abdomen of male with last two segments and of female - 
with last three segments coalesced, inclusive of the telson; first segment arme 
with a spine or spine-like tubercle. Chelipeds enlarged, palms swollen; ambulatory 
legs slender, moderately long, first pair longest; subprehensile, propodal joints 
more or less enlarged distally; daetyls eurved, folding against the propodi. 


Inachoides tuberculatus (Lockington) 


Inachus tubereulatus Lockington, Proc. Calif. Acad. Sci., 7, 30, 1877. 
Inachoides magdalenensis Rathbun, Proc. U. S. Nat. Mus., 16, 228, 1893; 
РАЗ TO Tiga, HOO. 
Dasygyius tuberculatus Holmes, Oecas. Papers Calif. Acad. Sei, 7, 27, 
1900; Rathbun, H. A. E., 10, 172, fig. 92, pl. 10, figs. 3, 3a, 1901; Wey- 
mouth, Stanford Univ. Publ., Univ. Ser., no. 4, 27, pl. 3, fig. 8, 1910. 
Characters.—Carapace broadly triangular, pyriform, convex; surface granu- 
late and tubereulate, with fine pubescence; tubercles tend to become spinous on 
lateral margins and on summit of branchial regions; on median line there is a 
spiny tubercle on the posterior part of gastric region, and a stout, spine-like 
tubercle ou eardiae and on intestinal region. The median spines present in adult 
males become tubereulate in females and in smaller specimens, and the gastric 
tubercle is often absent. There is also a shorter spine-like tubercle on first 
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abdominal segment, pointing upward and baekward. Rostrum aeute; tips of post- 
orbital spines pointing forward; upper margin of orbit prominent but without 
supraoeular spine. Basal antennal joint with outer margin prolonged into a 
slightly ineurved spine. Sternum conspicuously granulate, or tubereulate, pubeseent, 
deeply grooved between segments. Chelipeds of male short, rather stout, granu- 
late; hand broad, inflated; fingers nearly as long as palm, gaping at base. 
Chelipeds of female more slender than iu male; margins of hand parallel; fingers 
slightly gaping. 


a b 


Fig. 193. Inachoides tubereulatus, d, X 115; a, dorsal; b, ventral view (from 
Rathbun, U. S. N. M.). 


Dimensions.—Types, male: length 19.1 mm., width 14 mm.; female: length 
14.2 mm., width 9.7 mm. 

Type Locality.—San Diego Bay, California. 

Distribution.—From Monterey Bay, California, to Panama Bay, Panama, 
4 to 45 fathoms (Rathbun). 

Remarks—Inachoides magdalenensis and Dasygyius tubereulatus are apparently 
one and the same species, and at Miss Rathbun’s suggestion I have here com- 
bined them. 


11. Basal joint of antennae not extremely slender, often very broad; length less 
than the distanee between lower orbital margins, usually in the proportion 
of two to three. (Group I, p. 194.) 


Genus Epialtus Milne Edwards 


Carapaee smooth or slightly tubereulated; margins not incised, with two or 
more lateral projections, sometimes very largely developed. Rostrum broad, 
triangular or oblong, bifid, or two spined, or entire. Basal antennal joint enlarged 
at base and narrowing distally; flagellum of antennae concealed beneath the 
rostrum.  Preoeular spine present or absent. Ambulatory legs stout, subeylin- 
drieal. 
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KEY TO THE CALIFORNIA SPECIES OF EPIALTUS 


I. First tooth of the anterolateral margin large and prominent. Sides of eara- 
pace in front of posterior lateral teeth nearly parallel. 
А. Rostrum obtuse, triangular, entire; no postoeular spine. (Not known 


north of Monterey or Catalina Harbor.) | 
bituberculatus, p. 203. 


B. Rostrum bifid, a small postoeular spine, and a small triangular preoeular 

spine. 
productus, p. 201. 
II. First tooth of the anterolateral margin small, not prominent. Sides of cara- 
paee eonvergent anteriorly between the two pairs of lateral teeth. Rostrum 
prominent, depressed, flattened above and having а small, triangular notch 
at the tip. No preocular spine, postoenlar small. (Not known north of 


Santa Barbara.) nuttallii, p. 202. 


Epialtus productus Randall 


Epialtus productus Randall, Jour. Acad. Nat. Sci. Phila., 8, 110, 1839; 
Rathbun, R., The Fisheries and Fishery Industries of the U. S., sec. 1, 
778, pl. 268, 1884; Holmes, Оссав. Papers Calif. Acad. Sci, 7, 22, 
pl. 1, fig. 1, 1900; Rathbun, H. A. E., 10, 173, 1904; Weymouth, Stan- 
ford Univ. Publ., Univ. Ser., no. 4, 28, fig. 9, 1910; Baker, Rep. Laguna 
Mar. Lab., 1, 100, 1912. 


Fig. 124. Epialtus productus, X about % (from Rathbun, R., U. Б. N. М.). 


Characters.—Carapace smooth, sides in front of posterior lateral teeth nearly 
parallel; first tooth of anterolateral margin large and prominent. Rostrum bifid, 
deeply notched, inner margins of the horns slightly concave, outer convex. Рте- 
ocular spine small, triangular; postocular also small.  Chelipeds stouter and 
exeept in old males shorter than first ambulatory legs; hand long and narrow, 
palm oblong, subearinate above, becoming inflated with age; fingers slender, bent 
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downward and eurved inward, inner margins dentate and contiguous throughout 
their length, except in old males, in which they may become more or less gaping at 
the base. 

Dimensions.—Type, female: length of carapace, inclusive of rostrum, about 
41.5 mm. Large male: length, tip of rostrum to baek of сағарасе 170 mm., width 
at first anterolateral tooth 84 mm., length of ehelipeds 195 mm.; large female: 
length 92 mun., width 78 mm., length of chelipeds 90 mm. (Weymouth). Length 
of earapace for the Bay specimens ranged from 3 to 67 mm., mostly about 25 mm. 

Color.—In life eolor varies from dark brown to tan, the lighter shades being 
found in young and apparently recently moulted individuals, in which also the dark 
spots mentioned by Holmes are inconspieuous or absent. Under parts reddish, often 
bright brick red, sometimes with light markings on the coxae of the ambulatory 
legs and on the external maxillipeds (Weymouth). Color reddish brown to olive 
brown, mottled with small, round spots of a darker hue (Holmes). 

Type Locality.—California. 

Distribution.—From British Columbia to Lower California (Rathbun). 

Remarks.—There may be small, setose tubercles on the median region of young 
specimens, but they disappear with age, and there are two rows of curved setae 
on the upper side of the rostrum which persist for a longer time. Old specimens 
are almost devoid of hairs or setae of any kind (Holmes). 

The young of the ‘‘kelp erab’’ are very common in the tide pools, clinging 
to Fueus and other brown algae, but mature specimens are found only in the kelp 
beds (Baker). 


Biological Survey of San Francisco Bay.—E pialtus productus was 
only found in or near large patehes of kelp: four fairly large speci- 
mens were taken August 1, 1912, below the low tide mark, from the 
extensive beds east of Point Bonita; one very large, one medium sized, 
and nine very small speeimens, all told, were obtained on various 
oeeasions from the more or less abundant growths of kelp along the 
Sausalito shore ; and one small speeimen was dredged in 2 to 3 fathoms 
(D 5778), in the vieinity of the kelp patehes off the roeky portions 
of the Presidio shore, east of Fort Point. 


Epialtus nuttallii Randall 


Epialtus nuttallii Randall, Jour. Acad. Nat. Sci. Phila., 8, 109, pl. 3, 1839; 
Holmes, Oecas, Papers Calif. Acad. Sci., 7, 23, 1900; Rathbun, H. A. E., 
10, 173, 1904. 

Characters.—Carapaee ovate, convex, smooth; first tooth of anterolateral mar- 
gin small, not prominent, sides of carapace convergent anteriorly between the two 
pairs of lateral teeth. Rostrum prominent, depressed, flattened above, and having 
a small triangular notch at the tip. No preocular spine, postocular small. 

Dimensions.—Type, male: length of carapace about 101.6 mm., inelusive of 
rostrum, greater width a little over 76.2 mm., female but half the size. 

Color.—Dark purplish color, besprinkled with testaeeous spots, becoming large 
and somewhat ocellate behind, and still larger and brighter on the under side of 
the body (Randall). 

Type Locality.—California. 

Distribution.—From Santa Barbara to Ballenas Bay, Lower California (Rath- 
bun). 
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Epialtus bituberculatus Milne Edwards 


Epialtus bituberculatus Milne Edwards, Hist. Nat. Crust., 1, 345, pl. 15, 
fig. 11, 1834; Rathbun, Bull. U. S. Fish. Comm., 20, pt. 2, 60, 1900 
(1901); Н. A. E., 10, 173, 1904. 


Fig. 126. Epialtus bituberculatus, natural size (after Milne Edwards). 


Characters.—Carapaee subpentagonal, with two tubercles on gastric region 
and two lateral teeth or lobes very variable in shape and relative size. Іп the 
typieal form the lobes are separated by a shallow sinus, the сатарасе is distinetly 
wider at the posterior lobe; the rostrum is triangular, obtuse, and entire. Іп the 
varieties the width at the hepatie region may equal that at the branchial region, 
the anterior lobe is much more prominent, and may be either broad and obtuse 
or narrow and spiniform. Sometimes one lobe or both has a tubercle on its 
anterior margin. The rostrum varies in length and shape, and шау be either 
triangular or oblong, entire or emarginate, sometimes constricted near the base. 
In the typical form the preocular teeth are obsolete but are present though small 
in somè of the varieties; postoeular tooth wanting. Abdomen of male with fourth, 
and fifth segments fused. Chelipeds variable; hand in typical form wide, of 
moderate length, widening slightly toward distal end; movable finger with a 
tooth near its base; in the varietal forms the hand may be eristate, widening 
rapidly toward the fingers. 
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Dimensions.—Types: length from 6.4 to 8.5 mm. 

Type Locality.—Coast of Chile. 

Distribution.—Southern California (either Catalina Harbor or Monterey) to 
Chile; Indian River, Florida, to Rio de Janeiro; Bermudas (Rathbun). А speci- 
men has also been collected at Laguna Beach, California, by W. A. Hilton. 

Remarks.—Should be readily recognizable by its small size, as compared with 
E. producius, and by its entire rostrum. 


Genus Mimulus Stimpson 


Carapace flattened, smooth or nearly во, more or less pentagonal; lateral por- 
tions laminate, much produced, wing-like, anterolateral margin eut by a narrow 
fissure into two closely approximate lobes. Rostrum short, bifid, horizontal. Basal 
antennal joint enlarged at base and narrowing distally. Orbits incomplete below, 
but furnished above with a preoeular and postocular spine. First pair of ambula- 
tory legs exceeding others. 


Mimulus foliatus Stimpson 


Mimulus foliatus Stimpson, Ann. Lye. Nat. Hist. N. Y., 7, 200, pl. 3, 
fig. 1, 1860 (1862); A. Milne Edwards, Crust. Rég. Mex., pt. 5, p. 145, 
pl. 18, fig. 4, 1879; Holmes, Occas. Papers Calif. Acad. Sci., 7, 23, 1900; 
Rathbun, Н. A. E., 10, 173, 1904; Weymouth, Stanford Univ. Publ., 
Univ. Ser., no. 4, 30, pl. 4, figs. 12-13, 1910. 


Fig. 127. Mimulus foliatus, d; a, dorsal view, X about 115; b, ventral view 
of anterior portion, X about 2 (after Milne Edwards). 


Charaeters.—Carapaee flattened and marked with several undulations; lateral 
expansions a little reflexed, margin behind ineision nearly twice the length of that 
in front; anterolateral and posterolateral angles wide, latter somewhat produeed; 
median region tumid, and bearing two small obsolescent tubercles, in front of 
which there шау be two rows of curved setae; posterior part of branchial region 
also with an obsoleseent tnberele. Rostral horns short, flattened, with convex outer 
margins, the notch between them narrowly triangular and setose; on upper side 
of rostrum there are two double rows of curved setae.  Preocular tooth large, 
triangular, acute; postoeular small and pointing obliquely downward, separated 
by a fissure from preocular. Chelipeds of male large; hand oblong, fingers bent 
downward and curved inward, somewhat gaping near base, distally dentate; 
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chelipeds of females and young males relatively smaller; fingers contiguous and 
dentate along entire inner margin. Abdomen of female elliptical, seven-jointed, 
counting telson; of male, widest at third segment, narrowing rapidly to fifth 
whieh is about equal to sixth, telson narrow and longer than preceding joint. 

Dimensions.—Type, male: length of carapace 27.9 mm., width 33.8 mm.; of 
specimen examined by Holmes, length of carapace 30 mm., greater width 32 mm. 

Color.—A dull purplish tone, the legs crossed by light bands (Holmes). The 
young and even mature (egg-bearing) individuals show considerable variation in 
color, being in general tan or light reddish with the lateral expansions and marks 
on the cardiac region lighter in some cases, almost white. One specimen had the 
entire surface of the carapace, except the rostrum, the abdomen and the chelipeds 
clear white, while the remainder of the legs and rostrum were bright red. The 
legs in the majority show more or less distinct banding. The adults are often 
partially covered by a growth of bryozoa or sponges (Weymouth). 

Type Locality Monterey, California, taken from the stomach of percoid fishes, 
tí Cabesones. '" 

Distribution.—From Unalaska, Alaska, to Mazatlan, Mexieo (Rathbun). 


Genus Pugettia Dana 


Carapace with upper surface furnished with spines or tubercles; margins 
behind eyes produced into an alate expansion, behind which it is somewhat con- 
stricted. Rostrum two-spined. Basal antennal joint enlarged at base and nar- 
rowing distally; flagellum of antennae not entirely covered by the rostrum. Pre- 
ocular spine present, large. 


KEY TO THE CALIFORNIA SPECIES OF PUGETTIA 


I, Postorbital projection a triangular tooth. 

A. Hepatic expansion very wide (postocular spine and first anterolateral 
tooth united by a leaf-like expansion of the carapace). Merus of 
chelipeds with a prominent, irregularly dentate carina on the upper 
side, carpus eristate. Ambulatory legs with merus and propodus 
more or less earinated above. Ischium of maxillipeds with a longi- 
tudinal groove, exognath also grooved. m 

gracilis, p. 206. 

B. Hepatic expansion narrow, transverse (postocular spine and first antero- 
lateral tooth acute and distinct). Merus of chelipeds bears a few 
tubercles on the upper side but no carina; the inner side may become 
strongly ridged in adult males, but it is generally rounded in young 
males and females, the carpus has two or three carinae, which become 
more or less prominent in old males. Ambulatory legs with merus 
and propodus not crested. Surface of ischium of maxillipeds plane, 
but sometimes: bearing a trace of a longitudinal groove, exognath 
not grooved. A E 

richii, p. 207. 

II. Postorbital projection an obtuse lobe. Merus of ehelipeds with an irregular 
carina on the upper and inner margins, carpus strongly earinated on the 

inner and upper margins, and irregularly ridged on outer side. Ambulatory 

legs with joints not carinated.  Ischium of maxillipeds grooved. (Not 


known north of San Pedro.) dalli 208 
alli, p. 208. 
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Pugettia gracilis Dana 
Plate 33, figure 7 


Pugettia gracilis Dana, Amer. Jour, Sei. (2), 11, 268, 1851; Crust. U. S. 
Expl. Exped., 1, 117, 1852, pl. 4, fig. 3, 1855; Holmes, Осеав. Papers 
Calif. Асай. Sei, 7, 25, 1900; Rathbun, Н. A. E., 10, 173, 1904; Wey- 
mouth, Stanford Univ. Publ, Univ. Ser., no. 4, 29, pl. 4, fig. 10, 1910; 
Way, Puget Sd. Mar. Sta. Publ, 1, 370, fig. 21, 1917. 


a 


Fig. 198. Pugettia gracilis, f; a, dorsal view, X %; b, ventral view of an- 
terior portion, X 8% (after Dana). 


Characters.—Carapaee lyrate to broadly ovate, tubereulated; number and posi- 
tion of tubercles similar to P. richii, except middle anterior tubercle is small and 
sometimes obsolete, and cardiac tubercle may become scarcely visible in old 
specimens. Rostrum less prominent than in Р. richii, Preocular tooth quite 
broad, postoeular tooth triangular, acute, aud pointing more nearly forward than 
in P. richii. Hepatie expansion very wide, postoeular spine and first anterolateral 
tooth united by a leaf-like expansion of the earapace; posterior margin of first 
anterolateral tooth nearly longitudinal. Posterolateral tubercle smaller than іп 
P. тїсї. Isehium of maxillipeds with a longitndinal groove; exognath also 
grooved. Merus of chelipeds with a prominent, irregularly dentate carina on 
upper side; carpus eristate. 

Dimensions.—Type, female: 33.9 mm., width across from tip to tip of lateral 
spines 23.9 mm. 

Color.—Of dorsal surface usually greenish brown, and of ventral side much 
lighter; but specimens found among red algae are a brilliant red (Way). 

Type Locality.—Puget Sound. 

Distribution—From Aleutian Islands to southern California, low tide to 40 
fathoms (Rathbun). 

Remarks.—ln the figure given above, the left side of the carapace shows 
posteriorly an abnormal oceurrence of a second spine. 
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Pugettia richii Dana 
Plate 33, figure 6 
Pugettia тісі Dana, Amer, Jour. Sci. (2), 11, 268, 1851; Crust. U. S. 
Expl. Exped., 1, 118, 1852, pl. 4, fig. 4, 1855; Holmes, Oecas. Papers 


Calif. Acad. Sci., 7, 24, 1900; Rathbun, Н. A. E., 10, 173, 1904; Wey- 
mouth, Stanford Univ. Publ, Univ. Ser., no. 4, 30, pl. 4, fig. 11, 1910. 


Fig. 129. Pugettia richii, f, dorsal view of carapace and ehelipeds, X 44 
(after Dana). : 


Characters.—Carapace ovate, tuberculated; median region tumid and furnished 
with four tubercles, the three anterior of which are nearly abreast (median one а 
little in advanee of the others); two double rows of curved setae in front of lateral 
tubercles, and two similar rows on the rostrum; cardiac and intestinal regions 
each with a tubercle; two tubercles on branchial region, one before the other. 
Rostrum prominent, horns divarieate and convex above, triangular noteh between 
them hairy. Preocular tooth acute and directed forward, outward and upward; 
postoeular aeute and triangular. Нера4іс expansion of сатарасе narrow, trans- 
verse, postocular and first anterolateral tooth acute and distinct; at posterolateral 
angle of carapace there is a prominent pointed tubercle. Surface of ischium of 
maxilipeds plane, but sometimes bearing a trace of а longitudinal groove; 
exognath not grooved. Chelipeds large in adult males, much shorter and more 
slender in females; the merus bears a few tubereles on the upper side but no 
carina, but it is generally rounded in young males and females; the carpus has 
two or three carinae which become more or less prominent in old males; hands 
compressed, upper edge acute; fingers shorter than the palm, and gaping at the 
base in old males. 

Dimensions.—Type, male: length of carapace 48.7 mm., width between tips of 
teeth across gastric region 32.6 mm., width between tips of teeth across cardiac 
region 36 mm. Large male: from tip of rostrum to back of carapace 40 nim., width 
between the tips of the posterior teeth 30 mm. (25 mm. between their bases) 
(Weymouth). 

Color.—In life red, varying from bright to dark, and often closely matching 
certain of the enerusting corallines (Weymouth). 

Type Locality.—OCalifornia. 

Distribution.—British Columbia to San Diego, California, low tide (Rathbun). 
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Pugettia dalli Rathbun 
Plate 33, figure 5 


Pugettia dalli Rathbun, Proc. U. S. Nat. Mus., 16, 232, 1893; Holmes, 
Oceas. Papers Calif. Acad. Sci., 7, 26, 1900; Rathbun, Н. A. E., 10, 
ШӘ. pL їй. I 10, 180%; 

Charactcrs—Carapace subtriangular, tubereulated; tubereles on gastric region 
much as in Р, richii but anterior and posterior tubercles are small and obsolescent ; 
a large tubercle on the eardiae region and one on the intestinal; branchial regions 
without areolations; there is an upturned spine on the posterolateral margin; on 
the hepatie region there is a slender transverse spine, eurved slightly forward. 
Rostrum similar to that of P. richii but more slender, widely divergent. Preoeular 
tooth aeuminate; postoeular tooth is thin, obtuse, its upper surface flattened and 
inelined downward at an angle of about forty-five degrees. Ischium of maxillipeds 
grooved. Chelipeds of male large; merus with an irregular carina on upper and 
lower margins; earpus strongly earinated on inner and upper margins and irreg- 
ularly ridged on the outer side; haud large, wider than in P. richti, upper edge 
acute, fingers strongly gaping at base, meeting only at tips, a tooth on movable 
one near base; chelipeds of female smaller, hand narrower, fingers not gaping at 
base, Ambnlatory legs much more slender than in specimens of P. richii of 
equal size. 

Dimensions.—Type, male: length of carapace 11 mm., width without spines 
6.5 mm., length of cheliped 13 mm., width of hand 3.3 mm. 

Type Locality.—Southern California. | 

Disiribution.—From San Pedro, California, to San Geronimo Island, Lower 
California; 615 to 30 fathoms (Rathbun), 

Remarks.—This species is much smaller than P. richii, which is found in the 
same localities, and it is at once distinguished from the latter by the hepatic 
region; in Р. richii it is dilated in two flattened, horizontal spines, while in P. dalli 
it is furnished with one slender spine and a flattened obtuse oval tooth not hori- 
zontal (Rathbun). 


Genus Chorilia Dana 


Carapaee pyriform, inflated, and spiny. Rostrum composed of two long, 
slender, straight, cylindrical spines, diverging from the base. Basal antennal] joint 
large, furnished distally with a spine; flagellum usually exposed and visible from 
above at the sides of the rostrum. Ртеоешаг spine prominent, acute; postocular 
acute, deeply eupped on anterior face, and without hairs. Ambulatory legs 
elongated, subeylindrieal, unarmed; first pair usually much the longest. 
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Chorilia longipes Dana 


Chorilia longipes Dana, Amer. Jour. Sei. (2), 11, 269, 1851; Crust. U. Б. 
Expl. Exped., 1, 91, 1852, pl. 1, fig. 5, 1855. 

Hyastenus longipes Rathbun, Proe. U. S. Nat. Mus., 16, 85, pl. 7, 1893. 

Hyastenus (Chorilia) longipes, Holmes, Oceas. Papers Calif. Acad. Sei, 
7, 33, 1900. 

Chorilia longipes Rathbun, H. A. E., 10, 174, 1904; Weymouth, Stanford 
Univ. Publ, Univ. Ser., no. 4, 33, pl. 6, fig. 16, 1910. 


c 


Fig. 130. Chorilia longipes, d, X nearly % (from Rathbun, U. S. №. M.). 


Characters.—Carapace covered with sharp spines of unequal length. Rostrum 
long, spines nearly straight, pubescent, and divergent. Basal antennal joint 
armed at its external angle with a slender spine, with two smaller spines on margin 
behind it. Postoeular spine points obliquely downward. Hands of chelipeds 
long, slender, compressed; palm subearinated above, nearly smooth, and generally 
having a small tubercle on the outer side near the artieulation; fingers long and 
slender. Legs and many parts of the body are covered with a short pubescence. 

Dimensions.—Type, female: length of carapaee 40.2 mm., greatest width 
21.2 mm. 

Type Locality.—Oregon. 

Distribution.—From lat. 57° М, off Kadiak, Alaska, to lat. 32° N, off San 
Diego, California; 27 to 603 fathoms. 


Genus Chionoecetes Króyer 


Carapace broad, depressed, more or less tubereulated or spinose. Rostrum 
short, flattened, notched, not depressed. Basal antennal joint very narrow, with 
a terminal spine; flagellum short. No preoeular spine; postocular present; orbits 
shallow, open above so that the short, thick eye-peduneles are visible from above 
when retraeted. Ambulatory legs more or less compressed. 
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Chionoecetes tanneri Rathbun 


Chionoecetes tanneri Rathbun, Proe. U. S. Nat. Mus., 16, 76, pl. 4, figs. 1-4, 
1893; Н. A. E., 10, 174, 1904; Holmes, Oeeas. Papers Calif. Асай. Sci., 
7, 40, 1900; Weymouth, Stanford Univ. Publ., Univ. Ser., no. 4, 35, pl. 7, 
fig. 19, 1910. 


Fig. 131. Chionoecetes tanneri, d, X 34g (from Rathbun, U. S. N. M.). 


Characters.—Carapaee a little wider than long; muel swollen at branehial 
regions, which are distended both vertieally and laterally, concealing the lateral 
margin of the carapace; carapace covered with spines, the most conspicuous being 
arranged in irregular ‘rows, one of which extends transversely aeross the anterior 
part of the gastrie region; a second row extends from behind the orbits diagonally 
backward aeross the branehial region; a third from near inner angle of branchial 
region almost transversely to the outer margin, from which point a row of long 
spines extends forward along the lateral margin and is continued on the pterygo- 
stomian regions; this marginal row of long spines while forming the apparent 
lateral margin really overhangs and eoneeals the real margin. Small sharp spines 
border the orbits, the outer margin of the postoeular teeth, and the inferolateral 
and posterior margins. Seeond segment of abdomen of male is bent downward at 
extremities in almost a right angle; there is a transverse ridge of spiny tubereles 
on the sternum in front of the abdomen; anterior to this ridge the sternum is 
deeply exeavated. 

Dimensions.—Type, male: length of earapace from base of rostral horns 119 
mm., width without spines 130 mm. 

Type Locality.—Gulf of the Farallones, California, 29 fathoms (‘‘ Albatross’’ 
station 3100). 

Distribution —From Bering Sea to off San Diego, California (lat. 32° 17’ N); 
29 to 1625 fathoms (Rathbun). 


Genus Pelia Bell 


Carapace subpyriform. Rostrum composed of two divergent spines which are 
united at the base. Basal antennal joint elongated, its distal portion visible from 
above, at sides of rostrum; flagellum well developed. No preoeular spine; post- 
ocular present; orbits small, with a superior and an inferior marginal hiatus, 
upper orbital margin smooth. First ambulatory legs much longer than the others. 


1921] Schmitt: The Marine Decapod Crustacea of California 211 


KEY TO THE CALIFORNIA SPECIES OF PELIA 


I. Male with fingers of chelae widely gaping; palm oblong, inflated; edges 
obtuse and subparallel. 
tumida, p. 211. 
II. Male with fingers of ehelae meeting throughout the extent of their inner edges, 
except for a small narrow slit at the base; palm slender, more or less 
elongated, not inflated, only slightly enlarged, edges tapering distally. 
clausa, p. 211. 


Pelia tumida (Lockington) 
Plate 34, figures 5 and 6 


Pisoides (?) tumidus Lockington, Proc. Calif. Acad. Sei, 7, 30, 67, 1877. 
Pelia tumida Holmes, Оссаз. Papers Calif. Acad. Sei., 7, 35, 1900. 
Characters.—Carapace pyriform, rounded, tumid, covered with pubescence, but 
entirely devoid of spines; there is a small rounded tuberele on the summit of the 
gastric region, and a small rounded elevation on cardiac region; rostrum depressed, 
elongated, nearly one-half the length of the carapace, bifureated for about halt 
its length; horns narrow, diverging, and slightly upturned at the tip; no preorbital 
spine, postorbital small; basal antennal joint considerably longer than wide and 
devoid of teeth with the exception of one at the antero-external angle. Chelipeds 
“unarmed; hand oblong, inflated, edges obtuse and parallel; fingers widely gaping. 
Dimensions Туре, male: length, 17 mm., width 11.4 mum. 
Type Locality.—San Diego, California. 
Distribution—Santa Moniea Bay, and Santa Catalina Island, California, to 
Magdalena Bay, Lower California. 


Pelia clausa Rathbun 
Plate 34, fignres 1, 2, 3, and 4 


Pelia pacifica Rathbun (not Milne Edwards), Proc. U. S. Nat. Mus., 16, 
90, 1893, 
Pelia clausa Rathbun, Mem. Mus. Comp. Zool., 35, 72, 1907. 
Characters.—Very similar to P. tumida, with rostral horns slightly shorter, 
comparatively, and possibly a little more divergent, but differing markedly in 
the eharaeter of the hands of the male. In the males of P. clausa the fingers of 
the chelae meet throughout the extent of their inner edges, except for a small 
narrow slit at the base; the palm is slender and more or less elongated, only 
slightly enlarged, with edges tapering distally. 
Dimensions.—Type, male: length of carapace 13.4 mm., width 8.5 mm. 
Type Localitu.—Southern California. i 
Distribution—From Santa Monica Bay, California, to Magdalena Bay, Lower 
California (Rathbun). 
Remarks.—The females of P. clausa are very similar to those of P. tumida. 
The differenees are more eomparative than apparent. In P. clausa the fingers 
and palm of the female are more slender, and the palm is less inflated. 
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Genus Loxorhynchus Stimpson 


Carapaee spiny or tubereulated. Rostrum two spined, spines coalescent at base 
and then divergent. Basal antennal joint enlarged, subquadrate, and having a 
laterally projecting spine at the outer angle. Ргеосшаг and postocular spines 
prominent; postoeular flattened and densely hairy on anterior faee, so that eornea 
of retracted eye is partially concealed from above; orbits interrupted by a deep 
sinus above and below. 


KEY то THE CALIFORNIA SPECIES OF LOXORHYNCHUS 


I. Hepatie region with two large spines; carapace with numerous nearly equal 
tubercles; sparingly hairy or smooth in adult. 
grandis, p. 212. 


II. Hepatie region with one large spiue; сатарасе with from nine to twelve 
prominent tubercles; covered with a short, thick, felt-like coat of hair. 
erispatus, p. 213. 


Loxorhynchus grandis Stimpson 


Loxorhynchus grandis Stimpson, Proc. Boston Soc. Nat. Hist., 7, 85, 1857; 
Jour. Boston бос. Nat. Hist., 6, 452, pl. 20, fig. 1, pl. 22, fig. 1, 1875; 
Holmes, Occas. Papers Calif. Acad. Sei., 7, 29, 1900; Rathbun, H. A. E., 
10, 175, 1904; Weymouth, Stanford Univ. Publ, Univ. Ser., по. 4, 31, 
pl. 5, fig. 14, 1910; Baker, Rep. Laguna Mar. Lab., 1, 102, 1912. 


Fig. 152. Loxorhynchus grandis, 9, X 36; a, ventral; b, lateral view of rostral 
region (after Stimpson). 


Characters.—Carapaee broadly ovate, with numerous nearly equal tubercles; 
sparingly hairy or smooth in the adult; hepatie region with two large spines. 
Rostrum mueh deflexed, eurved almost in a direction at right angles with the 
horizontal axis of the body. Ргеосшаг spine large, often more or less double 
pointed. 

Dimcnsions.—Type, female: length of carapace 141 mm., width 115.3 mm. 
A large specimen taken at San Diego measured 186.4 mm. in length and 148.6 mm. 
in width (Stimpson). 

Color.—Color of exposed parts is reddish, inclining to roseate, becoming yel- 
lowish, white on the sides. Fingers white (Stimpson). 

Туре Locality.—Const of California, near San Francisco. 

Distribution.—From Point Reyes and the Farallon Islands to San Diego, Cali- 
fornia; 614 to 68 fathoms. 
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Loxorhynchus crispatus Stimpson 


Loxorhynchus crispatus Stimpson, Jour. Boston Soc. Hist., 6, 453, pl. 22, 
figs. 2-4, 1875; Holmes, Oceas. Papers Calif. Acad. Sci., 7, 30, 1900; 
Rathbun, H. A. E., 10, 175, 1904; Weymouth, Stanford Univ. Publ, 
Univ. Ser., no. 4, 32, pl. 5, fig. 15, 1910. 
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Fig. 133. Lozorhynchus crispatus, f, X 15; a, dorsal; b, lateral view of 
rostral region (after Stimpson). 


Characters.—Carapaee rather narrowly triangular, not nearly so wide or 
inflated as in L. grandis; covered with a short, thick felt-like coat of hair; with 
nine to twelve prominent tubercles; hepatic region with one large spine. Rostrum 
but slightly depressed as compared with L. grandis and with more divergent horns. 

Dimensions.—Type, male: length of carapace 87.6 mm., greatest width 57.4 mm. 
The carapace of a single specimen brought in from Point Reyes was 57 mm. in 
length. 

Color.--Beneath the pubescence bluish white, the rostrum, spines, and feet 
being of a bright carmine hue (Stimpson). Іп alcohol the color ranges from 
reddish brown to tan; the carapace after removal of the hair often shows red 
markings, especially about the tubercles (Weymouth). 

Type Locatity—San Miguel Island, California. 

Distribution.—From Point Reyes and the Farallon Islands to San Diego, Cali- 
fornia; 4 to 53 fathoms. 

Remarks.—'These crabs are generally found so thickly covered with foreign 
growth, sueh as hydroids, seaweeds, bryozoans and sponges, that in their natural 
environment they are searcely recognizable as crabs at all (Holmes). 


Genus Scyra Dana 


Carapace subpyriform, tubereulated, but not spinose. Rostrum composed of 
two short, flattened horns. Basal antennal joint deeply concave, with outer margin 
flattened and produced but not spiny; next two joints flattened, with thin, broad 
lateral expansions. Preocular spine present, acute; postocular deeply cupped on 
anterior face and without hairs; orbits small, deep, with a fissure above and 
below, the lower and sometimes the upper being open. 
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Scyra acutifrons Dana 


Seyra acutifrons Dana, Amer. Jour. Sei. (2), 11, 269, 1861; Crust. U. S. 
Expl. Exped., 1, 95, 1852, pl 2, fig. 2, 1855; Holmes, Oecas. Papers 
Calif. Aead. Sci, 7, 41, 1900; Rathbun, H. A. E., 10, 175, 1904; Wey- 
mouth, Stanford Univ. Publ, Univ. Ser., no. 4, 33, pl. 6, fig. 17, 1910; 
Way, Puget Sd. Mar. Sta. Publ, 1, 371, fig. 27, 1917. ` 


iy 


a 


Fig. 134. Seyra acutifrons, 4; a, dorsal view, X 45; b, ventral view of an- 
terior portion, X 344 (after Dana). 


Characters.—Carapaee furnished with rounded tubercles; gastrie region with 
an acute tuberele near the eenter, behind which is a larger and more obtuse 
tuberele; branehial regions bearing a large projecting tuberele, in front of which 
is an elevated prominence, which may bear several small іпһегеісв though often 
it is quite smooth; eardiae region with a large tuberele; a smaller one on the 
intestinal region. Rostrum short, horns ovate-laneeolate, about one-quarter the 
length of the earapaee. Chelipeds of male large, hand long, narrow, eompressed, 
palm below the wide carina often inflated; fingers deflexed and in old males gaping 
at base, in which ease there is generally a large tooth near the base of the 
movable finger. А 

Dimensions.—' Type, male: length of carapace 27.5 mm., width 18 mm. 

Color.—Dull, usually gray or tan with more or less red on ehelipeds and walk- 
ing legs; usually so enerusted with bryozoans that it is diffieult to see the color. 
Like other spider crabs, they are usually eovered with a variety of decorative 
materials. Sponges, hydroids, and bryozoans are used by them more than algae 
(Way). 

Type Locality.—Oregon. 

Disitribution.—From Kadiak, Alaska, to San Diego, California. Low tide to 
40 fathoms (Rathbun). 

Remarks—The individuals of this speeies vary considerably with age. Іп 
old males the tubereles on the earapaee are rougher and more prominent, the 
posterior tubercle on the branchial region projecting over the sides of the eara- 
pace; the horns of the rostrum become widened at the base; the chelipeds are 
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much larger. Іп the female the tubercles on the carapace are smoother; those 
on the gastric region being small or obsolescent (Holmes). Regarding spine-like 
proeesses on basal antennal joint of figure given above and mentioned in the 
description given by Holmes, in his paper cited in synonymy above, Weymouth 
says, ‘‘The anterior external angle of the basal antennal joint is somewhat pro- 
duced but seems hardly to form a spine as stated by Holmes. The ‘two spines 
or teeth on the outer margin' behind this are seldom prominent, the anterior being 
a little more than an undulation of the margin.’’ ‘‘Like most of the spider crabs 
this species is generally so overgrown with sponges and other forms as to conceal 
the color.’’ 


Genus Herbstia Milne Edwards 


Carapace broadly triangular, subpyriform or ovate, tubereulated or spinose. 
Rostrum short, composed of two short flattened, acute horns, somewhat dilated 
at the base. Basal antennal joint narrowing distally, outer margin not produced, 
spiny, distal portion not entirely covered by the rostrum. Merus of ambulatory 
legs spinose. With or without preocular spines; postocular present; deeply cupped 
on anterior face and without hairs; orbits shallow. 


Herbstia parvifrons Randall 


Herbstia parvifrons Randall, Jour, Acad. Nat. Sci. Phila., 7, 170, 1839; 
Holmes, Oceas. Papers Calif. Acad. Sci., 7, 38, 1900. 

Herbstia (Herbstiella) camptacantha A. Milne Edwards, Crust. Rég. Mex., 
78, pl. 18, fig. 3, 1879; Holmes, Oceas. Papers Calif. Acad. Sci, 7, 37, 
1900. 

Rhodia parvifrons Rathbun, H. A. E., 10, 175, 1904; Weymouth, Stanford 
Univ. Publ., Univ. Ser., no. 4, 34, pl. 7, fig. 18, 1910. 


Fig. 135. Herbstia parvifrons, d, X about 14 (after Milne Edwards). 


Characters.—Carapace ovate, punctate, flattened above, armed with several 
small tubereles and somewhat hairy; gastric region in front with four, at times 
inconspicuous tubercles in a transverse row, a median rounded tubercle on the 
posterior portion of the gastrie region; three or four small tubercles on the cardiac 
region, and about five on each branchial region; two tubercles in a transverse line, 
on the intestinal area. Rostral horns very short, one-ninth to one-tenth the length 
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of the carapace. Spine at antero-external angle of basal antennal joint prominent; 
on margin behind it there are two spines, posterior of which is sometimes reduced 
to a small blunt tooth. Preocular spine present acute; there is a small spine 
or tooth on margin of orbit above postoenlar tooth, while below it there is a spine 
on the inferior orbital margin; beside postocular tooth anterolateral margin is 
furnished with about five spines, and there are several smaller ones on the postero- 
lateral margin. 

Dimensions.—Type: length of carapace scarcely 25.4 mm. 

Color.—Carapace is light tan mottled with dark brown; the ambnlatory legs 
are banded with reddish brown and the chelipeds, with the exception of the light 
tips of the fingers, are a still more pronounced red, usually covered with sponges 
of various kinds and the like (Weymouth). 

Type Locality—Western America. 

Distribution—From Monterey Bay, California, to Acapulco, Mexico; low tide 
to 40 fathoms. 

Remarks.—Miss Rathbun has called my attention to the fact that the genus 
Herbstia is not invalidated by Herbstiwm of Leach, 1823, hence its restoration 
above. 


Superfamily BracttyRHyNCHA 
KEY то THE CALIFORNIA FAMILIES OF THE BRACHYRHYNCHA 


I. Carapace usually round or transversely oval, circular rather than square; 
squarish in the Goneplacidae. Frontal region not markedly broad, gen- 
erally produced horizontally in lobes or teeth. Frontal and lateral 
margins produced into spines, or teeth. Palp of third maxillipeds 
articulates at or near antero-internal angle of merus. Male genital 
openings coxal. | 

A. Legs flattened and more or less distinctly adapted for swimming. Ап- 
tennules fold back transversely or obliquely. Front with or without 
median tooth. Outer maxillipeds not overlapping endostome. (Only 
one specimen ever reported north of Santa Monica Bay.) 

B. Legs not adapted for swimming. | 

Portunidae, p. 286. 

1. Antennules fold back longitudinally. Front with several teeth, one 

of which is median. Outer maxillipeds overlapping endostome. 

a. Сатарасе subcircular; antennal flagella long and hairy. (Known 
only from northern California.) s 

Atelecyclidae, p. 234. 

b. Carapaee broadly oval; antennal flagella usually short, more or 

less hairy. 

Cancridae, p. 217. 

. Antennules fold back transversely or obliquely. Front generally 

divided by a median notch. 

а. Carapaee more or less transversely oval. Fingers of ehelipeds 
more or less curved.  Fronto-orbital border not equalling 
width of carapace. 


to 


Xanthidae, p. 238. 


b. Carapaee squarish. Fingers of chelipeds practically straight 
longitudinally.  Fronto-orbital border nearly equalling width 
of carapace. (Not known north of San Pedro.) 

Goneplacidae, p. 248. 
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II. Carapaee usually square or squarish, more or less quadrilateral in outline, 
lateral margins nearly parallel. Frontal region usually broad, bent 
downward, usually without teeth or sharp lobes. Palp of third maxilli- 
peds does not articulate at or near the inner angle of the merus. Position 
of male genital openings peculiar since they lie upon the sternum and 
are connected with the copulatory appendages on the abdomen by means 
of furrows excavated in the sternum. 


A. Small commensal or symbiotic crabs with front, orbits and eye-stalks 
usually very small. Carapace often more or less membranaeeous, 
frequently more or less rounded. Я л 

Pinnotheridae, p. 249. 

B. Free-living crabs, with front, orbits, and eye-stalks not especially re- 
duced. Carapace hard and firm, lateral margins either strictly 
parallel or only slightly arched. 


1. Third maxillipeds with more or less of а gap left between them. 
Front usually markedly wide, eye-stalks of moderate size. Пас- 
tyls of ambulatory legs compressed, and armed with strong 
spines. Тһе base of the abdomen in the male usually covers the 
whole width of the last thoracic sternum. 

Grapsidae, p. 269. 

2. Third maxillipeds almost or quite close to the mouth. Front mod- 
erately or very narrow; orbits transversely lengthened, eye-stalks 
usually very long.  Dactyls of ambulatory legs styliform and 
devoid of spines. The base of the abdomen usually does not cover 
the whole width of the last thoracie sternum between the last 


air of legs. 
T ups Ocypodidae, p. 277. 


Family CANCRIDAE 


Carapace broadly oval, front. with several teeth, one of which is median. 
Antennules fold back longitudinally. Antennal flagella usually short and more 
or less hairy. Third maxillipeds overlapping endostome. 


Genus Cancer Linnaeus 


Carapaee transverse, subelliptieal, often indistinctly areolated; front narrow, 
eut into five teeth or lobes. Eye-stalks. short; orbits small, with two fissures in 
both upper and lower margins. Basal antennal joint usually somewhat enlarged 
and united with the front, thus excluding the flagellum from the orbit. 


KEY TO THE CALIFORNIA SPECIES OF CANCER 


(For key to the California specimens of Cancer 20 mm. and less in width 
зее р. 219) 


Г. Anterolateral and posterolateral margins meeting at a distinct angle; cara- 
pace widest at ninth or tenth (sometimes eighth) tooth; nine, ten or 
eleven teeth. 

A. Front markedly produeed beyond outer orbital angles, forming five sub- 
equal teeth. Fingers of chelipeds dark-tipped. 
productus, p. 220. 
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B. Front not markedly produeed beyond outer orbital angles, formed of 
five unequal teeth; outer teeth larger and more widely separated 
from the three median teeth than these are from each other. 

1. Carapaee widest at tenth anterolateral tooth; posterolateral margin 
behind it entire, without teeth; anterolateral teeth with more or 
less prominent serrations anteriorly. Fingers of chelipeds with- 
out dark color. 

magister, р. 2959. 

2. Carapaee widest at ninth (sometimes cighth) anterolateral tooth; 
always with at least a rudimentary tenth and sometimes an 
eleventh tooth behind it on the posterolateral margin. 


a, Anterolateral teeth low, projecting less than one-third the length 
of base, not spiny-pointed. Fingers of chelipeds without 
dark color. Merus of outer maxillipeds elongated, rounded 
anteriorly. (These charaeters, except those of the fingers of 
the chelipeds, do not hold in very small specimens, for which 
see key on p. 219.) 

gracilis, p. 232. 

b. Anterolateral teeth not low, projeeting more than one-third the 
length of base, often spiny-pointed. Fingers of chelipeds 
dark-tipped. Merus of outer maxillipeds not elongated, trun- ' 
eated anteriorly. 

i. Carpus of eheliped with two spines, one above at distal end 
and a seeond below this on inner angle; hand roughened 
and armed above with two or more spines, sometimes 
inconspicuous. 

a. Anterolateral teeth acute, strongly produced, alternately 
large and small; carapace pubeseent. 


i. Tenth anterolateral tooth conspicuous, eleventh present; 
daetyl of eheliped spiny. Carapace strongly areo- 
lated. 

gibbosulus, p. 226. 

ii. Tenth anterolateral tooth ineonspieuous, eleventh not 
present; daetyl of eheliped not spiny. Carapace 
slightly areolated. (Not known north of Half Moon 
Bay.) 

jordani, p. 998. 
b. Anterolateral teeth broadly triangular, not strongly pro- 
duced, subequal. Carapace strongly areolated, not 
pubescent. (Not known north of San Diego.) 
amphioetus, p. 223. 
ii Carpus of eheliped with a single spine above at distal end; 
hand smooth or granulated, without spines. 
a. Carapace widest at eighth anterolateral tooth, eleventh dis- 
tinet; under parts spotted or blotched with reddish. 
anteunarius, p. 224. 
b. Сатарасе widest at ninth anterolateral tooth, tenth ineon- 
spieuous; uuder parts of uniform light eolor. (Not 
known north of Long Beach.) 


anthonyi, p. 227. 
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II. Anterolateral and posterolateral margins not meeting at a distinct angle; 
carapace widest at seventh or eighth tooth; twelve or thirteen teeth. 
Dark color on daetyls of chelipeds reaching more than half the length 
of the outer margins, movable finger almost entirely dark colored. Мегив 

of onter maxillipeds with antero-external angle produced. 
oregonensis, p. 234. 


KEY то THE CALIFORNIA SPECIMENS OF CANCER, 20 мм. AND LESS IN WIDTH 


I. Front markedly produeed, formed of five subequal teeth, o£ whieh the median 
is the most advanced; anterolateral teeth never spiny-pointed; сатарасе 
never pubescent. Fingers of ehelipeds with dark color. Color pattern of 
carapace extremely variable, from more or less uniform color to promi- 
nent longitudinal lines. 

productus, p. 220. 


II. Front not markedly produced, formed of five unequal teeth, the outer teeth 
larger and more widely separated from the three median teeth than these 
from each other. 


A. Carapace widest at ninth or tenth anterolateral tooth. 


1. Сатарасе widest at tenth anterolateral tooth, which is always the 
last; posterolateral margin unbroken, entire. Carpus of cheliped 
with a single spine above, at distal angle; hand light colored, 
fingers without dark color. 

magister, p. 229. 


2. Carapace widest at ninth anterolateral tooth. 
a. Tenth anterolateral tooth (counting that next to the eye as one) 
prominent, 
i. Tenth anterolateral tooth usually spiny-pointed, never broadly 
rounded; rarely an eleventh tooth. 


a. Carpus of eheliped with two prominent spines (not eount- 
iug that at hinge), one above, at distal end, and the 
second below it, at inner angle. 


i. Tenth anterolateral tooth projeeting laterally beyond 
carapace as seen from above; carapace compara- 
tively smooth, without pubescence. Hand of cheli- 
ped light colored; fingers without dark color. 

gracilis, p. 232. 

ii. Tenth anterolateral tooth projecting dorsally, not 
reaching beyond outline of carapace as seen from 
above; carapace hairy, markedly areolated, granu- 
lated, granules in scattered groups. Hand of cheli- 
ped light colored; fingers with blotch of dark color, 
extreme tips light colored. 

gibbosulus, p. 226. 

b. Carpus of cheliped with a prominent spine above, at distal 

end; below this, at inner angle, an inconspicuous spine 

sometimes present. Carapace granulated, granules 

crowded. Hand of cheliped light colored, fingers with 
blotch of dark color, extreme tips light colored. 

antennarius, p. 224. 
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ii. Tenth anterolateral tooth broadly rounded, never spiniform, 
an eleventh tooth invariably present; carapace promi- 
nently areolated, tending to become tubereulated, not 
hairy; teeth blunt, lamellate. Palm of cheliped with double 
row of tubercles on upper edge, and fingers almost wholly 
dark colored, much as in C. oregonensis. (Not known 
north of San Diego.) 


amphioctus, p. 2293. 


b. Tenth anterolateral tooth absent or represented by a rudiment. 
i. Carapaee finely pubescent; anterolateral teeth alternately 
large and small, more or less narrowly triangular, spiny- 
pointed. Carpus of cheliped with two spines, one above 
at distal end, and a seeond less conspicuous spine below 
this, at inner angle; hand dark eolored, fingers darker than 
palm, extreme tips light colored. (Not known north of 
Half Moon Bay.) | А 
jordani, p. 228. 
ii. Carapace smooth or sparsely and eoarsely pubeseent; antero- 
lateral teeth alternately large and small only in very 
young specimens (5 mm. or less) ; teeth broadly triangular 
becoming quite blunt anteriorly. Carpus of cheliped with 
à spine above at distal end and only in very young a second 
minute spine below this at inner angle. (Not known north 
of Long Beach.) 


anthonyi, p. 227. 


B. Carapaee widest at seventh or eighth anterolateral tooth; anterolateral 
and posterolateral margins not meeting at a distinet angle; marginal 
teeth tending to become blunt, lamellate with age. Сатарасе well 
areolated and more or less tubereulated, usually strongly so. In 
larger speeimens the сатрив is armed much as in C. antennarius 
above; in smaller speeimens tubercles supplant the spines; upper edge 
of palm with a double row of blunt tubereles, fingers almost wholly 


dark eolored. В 
oregonensis, p. 234. 


Cancer productus Randall 


Cancer productus Randall, Jour. Acad. Nat. Sei. Phila, 8, 116, 1839; 
Dana, Crust. U. 8. Expl. Exped., 1, 156, 1852; pl. 7, fig. 3, 1855; Lock- 
ington, Proe, Calif. Acad. Sei, 7, 94, 1877; Rathbun, R., The Fisheries 
and Fishery Industries of the U. S., вес. 1, 771, pl. 262, 1884; Holmes, 
Occas. Papers Calif. Aead. Sei., 7, 47, 1900; Rathbun, Н, A. E., 10, 175, 
1904; Weymouth, Stanford Univ. Publ, Univ. Ser. no. 4, 40, pl. 8, 
figs. 20-94, 1910. 

Characters.—Front markedly produeed beyond outer orbital angles, forming 
five subequal, generally obtuse teeth which lie in the same horizontal plane, outer- 
most pair not more widely separated from inner pair than these are from median 
tooth; fronto-orbital width about one-fifth width of carapace. External orbital 
tooth small, next behind it rounded, succeeding teeth becoming larger and more 
aeute posteriorly, the last tooth in adult speeimens being the largest; between 
the teeth margin of carapaee is marked with short, elosed fissures. Carpus of 
ehelipeds with a large tooth at the antero-internal angle and a smaller one behind 
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the upper hinge joint; dark eolor on daetyls of chelipeds reaching less than one- 
half the length of the outer margin. 

Dimensions.—Type, length hardly 25.4 mm., ‘‘but probably attains a greater 
size’’ (Randall). А series of twenty-eight mature males and females measured 
by Weymouth ranged from 21,5 mm. to 173.5 mm. in width. 

Color.—The prevailing color of the adult is red, becoming darker and more 
brownish above, and orange or yellowish below. Among four young ones found 
under the stones at Monterey, two are chocolate color, with a somewhat darker tint 
on the elevated parts of the carapace; one is bright yellow, with irregular blotches 


of red; and the fourth is yellow with narrow red stripes, giving it a zebra-like 


Fig. 136. Cancer productus, X about 15 (after R. Rathbun). 


арреатапес. Ап examination of young and adult specimens only would lead to 
the belief that they were distinct species, but a full series of specimens, of all sizes 
and ages, reveals their specifie identity (Lockington). 

Weymouth describes the coloration as follows: 


Тпе adult eolor of a dark red above, below a dirty white or yellowish white 
is not invariable, though there are no striking differences; some adults show a 
light red above due to minute red spots, not so numerous as in the сазе of the 
darker eolor on a yellowish ground. Тһе longitudinal eolored lines of the im- 
mature specimens as described by Holmes is not the invariable youthful colora- 
tion; various mottled patterns are also found and occasionally the red of the 
adult. 


Type Locality—Western America. 
Distribution—From Kadiak, Alaska, to Magdalena Bay, Lower California. 


Remarks.—This species is common in the bay at San Francisco, but I have 
never found either it or its young beneath the stones on the beach, as is the ease 
at Monterey. In April of this year [1876] half an hour's search under the stones 
at Preston's Point, Tomales Bay, proeured me twelve fine adult specimens, all or 
most of them females. I did not observe any ova attached to them, and I thought 
it singular that on a second visit to the spot in July, I could not find a single 
speeimen, though at low-tide mark I seeured an overgrown male who had lost too 
many limbs to retrcat with suffieient quickness (Loekington). 
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Biological Survey of San Francisco Bay.—Cancer productus, the 
“red erab," like Cancer antennarius is quite closely confined to the 
middle bay and principally that portion lying west of Aleatraz, Angel 
Island, and the head of Raccoon Strait. Only four of the thirteen 
middle bay statious at whieh this speeies was taken lie east of this 
line. There is no reeord of it from either the upper bay or outside 
and only three (D 5723, 5767, 5802) from the lower bay, near its 
extreme upper end between Alameda and the Mission Rock (see 
plate 5). 

An analysis of the various bottoms on whieh this species was 
taken seems to offer a very striking explanation of its limited distribu- 
tion within the bay, in view of the faet that Cancer productus laeks 
the so-called “straining apparatus" for removing fine particles of 
foreign matter from the inhalant respiratory stream of water and 
consequently is restricted to more or less hard, ‘‘roeky or gravelly bot- ` 
toms." (Weymouth, 1914, p. 124.) 

Twenty-four of the total thirty-four specimens taken in connection 
with the survey, inclusive of two seined at Sausalito, were obtained 
within the region outlined above. The bottom throughout its extent 
is more or less hard and is largely sand, gravel, and rock in varying 
proportions; at one station (D 5763) the bottom for the greater part 
was overgrown with eel-grass. Practically every Cancer productus 
was a small or juvenile, ranging from 11 to 29 mm. in width, and it 
is interesting to note that the only large speeimen taken was dredged 
in this sand, gravel, and rock area, in 2 to 3 fathoms, from a rocky 
bottom consisting of angular stones of various sizes, off Yellow Bluff 
(D 5773) just south of Sausalito. Three small specimens of the same 
species were taken with it. Of the remaining four middle bay stations, 
two (D 5708, 5826) lie in the stretch between Point San Quentin and 
the Southampton Shoal light, with bottoms of ‘‘sandy mud’’ and 
“fairly clean sand, with very little mud and many shell fragments’’ 
respectively ; one small individual was obtained at each station. One 
of the other two stations lies off the northeast shore of Angel Island 
(D 5718), where the bottom is ‘‘soft grey mud with great quantities 
of worm tubes and ophiurians’’; and the second was dredged in a 
line (D 5754) aeross the mud flats, of slightly gritty brown mud, 
lying between the channel east of Angel Island and the Berkeley 
shore. From each of these stations but one small specimen was 
returned. 
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In the lower bay: six medium sized individuals were obtained in 
mid-ehannel off Mission Rock (D 5723) on a bottom of ‘‘black sticky 
mud streaked with brown,'' covered ‘‘with many shells, elinkers, and 
abundant ophiurians.’’ Another specimen was taken at an adjacent 
station (D 5802) on a “sandy, shelly, mud’’ bottom; while still an- 
other was dredged on the edge of the ‘‘muddy sand" flats off Alameda 
(D 5761). 

The highest temperature at which any particular specimen was 
taken, was 17.0° C, off Alameda (D 5767), the lowest, 11.0° C, east of 
Fort Point (D 5779); the greatest salinity was 33.3, off Sausalito 
(D 5801), the least 21.7, off Point San Quentin (D 5708). 

One half of all the dredging reeords were in less than 9 fathoms 5 
of the remainder only two exceeded 19 fathoms, the deeper of which 
was made in Golden Gate (D 5808) in 27 to 43 fathoms, at a time 
when the observed bottom temperature and salinity were 11.1? to 
13.49 C апа 32.8 to 32.4 respectively. Two specimens were seined at 
Sausalito in March, 1912. 

A complete list of dredging stations at which this species was taken 
includes: D 5700, 5702, 5708, 5718, 5723, 5754, 5163, 5767, 5773, 5778, 
5779, 5795, 5801, 5802, 5808, 5826. 


Cancer amphioetus Rathbun 
Plate 36, figures 1 and 2 


Trichocarcinus dentatus Miers, Proc. Zool. Soc. London, 7, 34, 1879. 
Cancer amphioetus Rathbun, Proc. U. S. Nat. Mus., 21, 582, 1898; H. A. 
E., 10, 175, pl. 6, fig. 3, 1904. 

Characters.—Carapace smooth, not pubescent, but strongly areolated; antero- 
lateral margins with nine flat, broadly triangular, not strongly produced, subequal 
teeth; behind the ninth tooth is usually а small tooth on the posterolateral margin, 
whieh is defined by a line of granules; fronto-orbital width nearly one-half the 
width of the earapaee; front five-toothed, the middle one very small, the two 
outer separated from the rest by a wide interval, Carpus with two spines, one 
above, at distal end, and a second below this, on inner angle; hand of cheliped with 
usually two spines on its upper margin and three longitudinal raised ridges on 
its outer surface; dark eolor on the fingers of the chelipeds reaching more than 
one-half the length of the outer margin, movable finger not more than two-thirds 
colored. 

Dimensions.—Type, male: length 22.2 mm., width 25.4 mm.; female: length 
27.5 mm., width 38.1 шш. 

Type Locality.—Oft the Korean coast. 

Distribution.—From San Diego Bay, California, to the Gulf of California; 
Japan; Korea, 11% and 169 fathoms (Rathbun). 
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Cancer antennarius Stimpson 
Plate 35, figure 3; plate 36, figure 8 


Cancer antennarius Stimpson, Proc. Calif. Acad. Sci., 1, 96, 1856; Jour. 
Boston бос. Nat. Hist., 6, 466, 1857; Rathbun, R., The Fisheries and 
Fishery Industries of the U. S., see. 1, p. 771, pl. 263, 1884; Holmes, 
Оееаѕ. Papers Calif. Acad. Sei, 7, 49, 1900; Rathbun, Н. A. E., 10, 
176, 1904; Weymouth, Stanford Univ. Publ, Univ. Ser., no. 4, 47, 
pl. 10, fig. 31, pl. 11, fig. 32, 1910. 


Fig. 137. Cancer antennarius, X about 25 (after В. Rathbun). 


Characters.—Carapaee smooth, widest at eighth anterolateral tooth, eleventh 
(really the second posterolateral) tooth distinet; fronto-orbital width one-third 
the width of the carapace; front not produced, the three median teeth separated 
from the outermost pair, which is the largest, middle tooth smaller and rather 
below the lateral ones. Merus of outer maxillipeds with distal margin nearly 
transverse, angles rounded. Carpus of chelipeds with a single spine above, at 
distal end; outer surface of hand eostate, costae well marked in the young, almost 
obsolete in the adult; dark color on the fingers of the chelipeds, reaching more 
than one-half the length of the outer margins. Under parts spotted or blotehed 
with reddish. Dactyls of ambulatory legs with eight longitudinal sulci, three 
superior, three inferior, one anterior, and one posterior. 

Dimensions.—Types, male: length of carapace 61,7 mm., width 94 mm.; female: 
length of carapace 54.1 mm., width 78.2 mm. The Bay specimens ranged from 
8 to 57 mm. in width, 

Color.—Color of live specimens is fairly uniform and undergoes little ehange in 
aleohol. The general shade is a dark red, usually more or less mottled with a 
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lighter, more yellowish tinge; the under parts are yellowish white spotted with 
red, a eoloration not found in any other species of Cancer examined (Weymonth). 

Type Locality.—San Francisco Bay. 

Distribution.—Queen Charlotte Sound, British Columbia, to Magdalena Bay, 
Lower California, Shallow water to 7 fathoms (Rathbun). 

Remarks.—From Weymouth (1910, p. 47) I have taken the following: 


There is considerable variation in this species and apparently a tendency 
toward two types, the extremes of which might readily be taken as a separate 
species. By far the greater number—which I would consider typical C. antennarius 
—have a smooth carapace devoid of hair except in the very young, 15 mm, and 
less in width which exhibit a few coarse hairs. A small number show a tendency 
toward hairiness and roughness of the hand, the extreme type of which is rep- 
resented by a young female, measuring 46 by 50 mm. In this the whole cara- 
pace is densely pubescent (typical specimens of half the size show a perfectly 
bare carapace) and on the summits of the areolations, which are more marked 
than in the typical form, there are bunches of larger and stouter hairs. The 
grannlations on these elevations are coarser than on the rest of the carapace, and 
in some cases pass into small spines. The anterolateral teeth do not differ 
markedly from the typical form except in being more thickened and in having 
the teeth spiny-pointed. The frontal teeth are more acute and thicker than is 
common in C. antennarius, especially those lying on either side of the median tooth, 
The tips of the basal joint and of the adjoining tooth on the lower orbital margin 
are more acute than in typical C. antennarius of the same size. 

The chelipeds and ambulatory legs are pubescent, as is the case with the 
earapaee. The earpus of the ehelipeds is marked with several costae bearing low 
spines and rows of hairs; these costae are generally indicated in the typical form 
by a line of slightly coarser granulations. There is an acute tubercle above the 
hinge, a strong spine at the inner angle, and a well marked spine below this. These 
spines are present in some typical C. antennarius of the same size, but the lower 
spine is more generally lacking and never of as great size. The hand is marked 
with two superior and five external carinae, all formed of rows of hairs and 
spines, the spines in the upper earinae being much longer and more pronounced. 
In typical C. antennarius of the same size these carinae are more or less well 
marked by rows of granulations. 

This specimen is, as I have said, the extreme of divergence from the typical 
form; other smaller individuals show the same pubescence, some have the same 
extreme type of areolation, notably a larger female from San Diego, the only one 
not from Monterey Bay here considered. Many young show roughness of the hand, 
but no other specimen combines as many of these characters. 

The total of these variations from the typical form of C. antennarius might 
merit specifie distinction were it not for certain other facts. АП specimens іп 
which I have noticed these characters in any marked degree are immature females. 
Though they differ from typical forms of the same size, and therefore presumably 
of similar age, certain of the characters, chiefly the roughness of the hand and 
the pubescence of the carapace, vary with age in the typieal form, being more 
apparent in the young, so that these differences though apparently much greater 
than those due to age cannot be said to be of a dissimilar kind. Again, in the 
typical adult, the female has a more convex and deeply areolated carapace than 
the male, which raises the question whether the difference in this character may 
not be, іп part, sexual. . 

Miss Rathbun has informed me that she has examined very hairy specimens 
of about the size described, 40 and 50 mm., from La Jolla and San Diego, which 
she considered as a variety of C. antennarius. Sufficient material may establish 
this variety, but the collection at hand does not seem to warrant it. 


See also Remarks under C. gibbosulus. 


Biological Survey of San Francisco Bay.—Cancer antennarius, the 
“rock erab,"' is only recorded from the middle bay and particularly 
from that seetion lying between Sausalito, Fort Point, and Point 
Bonita, or in the words of Stimpson (Proe. Calif. Acad. Sci., 1, 88, 
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1856), ‘‘found on roeky bottoms in two or three fathoms about the 
mouth of the Bay of San Franeiseo." Of the ten specimens taken 
during the survey all but two are small or juvenile speeimens. These 
two are large adult speeimens and were both taken at Sausalito, one in 
the 150-foot seme and the other in a erab-net over the ship's side. Of 
the smaller speeimens, one of about medium size (70 mm. wide) 
was eolleeted along the Sausalito shore; a very small one (12 mm. 
wide) was obtained from among the roeks and algae between tide 
marks at Point Bonita, while another of like size (15 mm. wide) was 
dredged in a similar environment in 214 to 3144 fathoms (D 5778) 
on the south side of Golden Gate, inside of Fort Point; still two 
other juvenile speeimens were dredged (D 5808, 5845) in 27 to 49 
fathoms in the outer central portion of Golden Gate. The three 
remaining speeimens, also juvenile (two averaging 35 mm., and one 
measuring 8 mm. in width), were taken in two hauls of the tow-net, off 
California City (H 5135) and Point San Quentin (H 5137), respee- 
tively, at a eonsiderable distanee from the restrieted area in whieh all 
the other specimens were taken. These tow-net hauls show a maxi- 
mum temperature of 18.2? C at the time they were made, whieh 15 eon- 
siderably higher than the one given in the range of temperature of 
the hydrographie station. (H 4967) to whieh all the other reeords 
of this speeies are referable (see page 354 and aeeompanying table). 
The range of temperature for this station is 8.7? to 14.3? C ; its range 
of salinity, 26.6 to 33.3; a range not greatly at varianee with the sur- 
faee salimties (25.4 and 28.9) observed at the above hydrographie 
stations. 


Cancer gibbosulus (De Haan) 
Plate 36, figure 7 


Corystes (Trichocera) gibbosula De Haan, Fauna Japonica, p. 45, pl. 2, 
fig. 4, pl. 13, fig. 3, 1835. 

Cancer gibbosulus Rathbun, Proe. U. S. Nat. Mus., 21, 581, 1898; H. A. E. 
10, 176, 1904; Weymouth, Stanford Univ. Publ, Univ. Ser., no. 4, 
43, pl. 10, fig. 29, 1910. 

Characters.—Carapace markedly areolated, sparsely pubescent, hairs rather 
coarse and harsh; anterolateral margin, including outer angle of orbit, with nine 
strongly produced and forward-eurving teeth, all except first two tipped with 
spines, behind these on posterolateral margin a well marked tooth directed upward 
and not laterally, and a distinet spine representing the eleventh; fronto-orbital 
width one-third the width of the earapace; front with five more or less acute 
teeth (not eounting the supraorbital), the three median of whieh are the smaller 
and are separated from the tooth at inner angle of eye by a distanee greater than 
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that oceupied by the three; supraorbital tooth more or less acute. Merus of outer 
maxillipeds abruptly truncated, inner angle slightly produced, inner margin with 
a conspicuous tooth below the articulation of palp. Chelipeds hairy; carpus with 
two spines, one above, at distal end, and a second below this, at inner angle; upper 
surface of hand with two rows of three to five spines, outer surface ‘with five 
costae marked with hair and small spines; upper margin of movable finger spiny, 
dark color on fingers reaching less than one-half the length of their onter margins. 
Ambulatory legs hairy; dactyls slightly longer than propodi, straight, tipped with 
nearly straight, eorneous spines. 

Dimensions.—Type: length of carapace 21.2 mm., width 17 mm.; large male: 
35.5 by 25.5 mm. (Weymouth). The specimens taken in connection with the Bay 
Survey measured from 11 to 29 mm. in width. 

Color.—Whitish tone marked with irregular but symmetrically disposed reddish 
blotches, tips of fingers of chelipeds black, ambulatory legs light banded with 
red (Weymouth). 

Type Locality.— Japan. 

Distribution.—From Granite Cove, Port Althorp, Alaska, to San Geronimo 
Island, Lower California?, Japan. Shallow water to 40 fathoms. 

Remarks.—Miss Rathbun tells me after a recent working over of the juvenile 
specimens of Cancer in the collection of the U. S. National Museum, that the 
inconspicuous spine sometimes present at the inner angle of the carpus of the 
eheliped of C. antennarius (ef. ‘‘key’’ on page 219) is occasionally so prominent 
as to lead one to confuse that species with C. gibbosulus, but that the character 
of the granulation of the carapace will serve to distinguish the two: the granules 
on the carapace of C. antennarius are crowded, while in C. gibbosulus they are not 
erowded but in seattered groups. 

It also appears that there are no specimens of C. gibbosulus in the Museum 
eolleetions from farther south than Santa Catalina Island. 


Biological Survey of San Francisco Bay.—Only three specimens 
of Cancer gibbosulus were taken during the survey, outside, at station 
D 5190, 33 to 35 fathoms, bottom ‘‘very coarse variegated sand, with 
а small proportion of fine sand, temperature range 9.19 to 11.5? C, 
salinity 33.9. 


\ 


Cancer anthonyi Rathbun 
Plate 35, figure 1 


Cancer anthonyi Rathbun, Proc. Biol. бос. Wash., 11, p. 111, 1897; Amer. 
Nat., 34, 134, 1900; Н. A. E., 10, 176, pl. 6, fig. 2, 1904; Weymouth, 
Stanford Univ. Publ., Univ. Ser., no. 4, 49, pl. 11, fig. 33, 1910. 
Characters.—Carapace widest at ninth anterolateral tooth; anterolateral teeth 
nine, broader and less projecting than in С. antennarius, margins denticulate, 
second to eighth tooth, inclusive, having the posterior margius about twice as long 
as the anterior, first to sixth tooth, inclusive, obtuse, last three teeth with short, 
sharp tips direeted forward; tenth tooth (first posterolateral) indistinet, ineluding 
it posterior margin shows only two very faint emarginations; front narrower than 
in С. antennarius. Merus of outer maxillipeds oblong, anterior margins slightly 
oblique. Carpus of chelipeds with a single spine above, at distal end; hand smooth 
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or granulated, without spines; dark eolor on fingers of chelipeds reaehing less than 
half the length of the outer margins. Under parts uniform light eolor. Lower 
surfaee and legs less hairy than in C. antennarius. Dactyls of ambulatory legs 
with six longitudinal sulei, two superior, two inferior, one anterior, and one 
posterior. 

Dimensions.—A male somewhat larger than the type measures 52.1 mm. long 
and 77.5 mm. wide (Rathbun). 

Color.—Brownish red (Rathbun). 

Type Locality.—Long Beaeh, California. 

Distribution.—Long Beach, California, to Playa Maria Bay, Lower California. 


Cancer jordani Rathbun 
Plate 36, figures 5 and 6 


Cancer jordani Rathbun, Amer. Nat., 34, 133, 1900; Н. А. E., 10, 176, 
pl. 6, fig. 4, 1904; Weymouth, Stanford Univ. Publ, Univ. Ser., no. 4, 
45, pl. 10, fig. 30, 1910. 

Characters.—Carapaee slightly areolated, hairy; anterolateral teeth separated 
to their bases, tips spiniform, second, fourth, sixth and eighth smaller than the 
others (outer orbital tooth being counted as the first); alternation in size of teeth 
varying with age, most notieeable in young speeimens, less so in large ones, ninth 
tooth seareely more prominent than eighth, tenth tooth (really posterolateral) 
indieated in older speeimens and less eonspieuously in younger ones by a slight 
gap in the small spines marking the posterolateral margin of the earapaee; fronto- 
orbital width nearly one-half the width of the earapaee, Merus of outer maxilli- 
peds obliquely truneated, the inner angle the more advaneed, corners rounded. 
Palms of the chelipeds have two superior and five external earinae, fringed with 
hair, superior earinae also with several spines; movable finger not spiny; extent 
of dark eolor on fingers of ehelipeds variable. 

Dimensions.—Type, female: length 15.5 mm., width 19.5 mm. (Rathbun). 
Large male: length 25.4 mm., width 33.4 mm. (Weymouth). 

Туре Lacality—Monterey Bay, California. 

Distribution.—Pilar Point reef, Half Moon Bay, California, to San Geronimo 
Island, Lower California. 

Remarks.—With regard to the relations of this speeies I have quoted the 
following from Miss Rathbun's Harriman Alaska Report (1904a, p. 177): 


This species may have been eonfounded with the young of better known 
species. The young of C. magister has a nearly naked earapace, the ninth tooth 
of the lateral margin is produeed sideways, the antennae are less than twiee as 
wide as front, the merus of the maxillipeds is no broader than long, the carinae 
of the upper and outer surfaees of the hand are 6 instead of 7. 

The carapace of young C. antennarius is also nearly naked (Dr. Holmes may 
have had in his hand C. gibbosulus when he deseribed the earapace of young 
C. antennarius as thiekly covered with hair); the teeth are all mueh thiekened, 
the orbital teeth prominent, the two underneath being rounded, not sharp; the 
maxillipeds reach only to the base of the antennal segment, the merus not broader 
than long; the dark color on the fingers is more extensive than in C. jordani. 

Cancer gibbosulus has a mueh mere uneven earapace, strongly marked and 
rounded orbital teeth, a postero-lateral tooth, ninth teoth more prominent than 
eighth. Carapace hairy, as in C. jordani. 

In С. anthonyi the antero-lateral teeth are low and broad, not alternately large 
and small, the first six having blunt angles; the inner supraorbital tooth is well 
developed. 
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Cancer magister Dana 


Cancer magister Dana, Proc. Асай. Nat. Sci. Phila., 6, 73, 1852; Crust. 
U. S. Expl. Exped., 1, 151, 1852, pl. 7, fig. 1, 1855; Rathbun, R., The 
Fisheries of the U. S., sec. 1, 770, pl. 261, 1884; Holmes, Оссаѕ. Papers 
Calif. Aead. Sci, 7, 50, 1900; Rathbun, H. A. E., 10, 177, 1904; Wey- 
mouth, Stanford Univ. Publ., Univ. Ser., no. 4, 42, pl. 9, fig. 25, 1910; 
Rept. British Columbia Comm. of Fisheries, 1914, 123-129, figs. 1-8; 
Calif. Fish and Game, 2, no. 1, pp. 22-27, fig. 3, 1916. 


Characters.—Carapace widest at tenth anterolateral tooth; posterolateral 
margin behind it entire, without teeth; anterolateral teeth with more or less 
prominent serrations anteriorly; front not produced, the three median teeth small, 
the middle one being slightly larger than the others and projecting farther for- 
ward; outermost pair larger than the others, not reaching so far forward, and 
separated from them by a considerable interval. Carpus of chelipeds with a 
single spine above, at distal end; fingers of chelipeds without dark color. Dactyls 
of ambulatory legs, especially those of last pair, much flattened. 

Dimensions.—Type: length of carapace 120.7 mm., greatest width 177.8 mm. 

Color.—Light reddish brown, darkest anteriorly, often light orange below; 
inner sides of the anterior feet and hands crimson (Stimpson). 

Туре -Locality.—San Francisco Bay. 

Distribution —Unalaska to Magdalena Bay, Lower California. Low water to 
50 fathoms (Rathbun). 


Biological Survey of San Francisco Bay.—Cancer magister is 
quite universally distributed throughout the bay, upper, middle and 
lower, from Carquinez Strait to Point San Mateo (see plate 10), as 
well as outside. On the whole, so far as our survey reeords would 
seem to indieate, little discrimination is displayed by this species 
between the various kinds of bottom. In the upper bay where the 
bottom is predominantly muddy it was dredged at twelve (54%) 
of the stations. In the middle bay slightly more than half, eighteen 
(5395) of a total of thirty-four stations were in the eastern or muddy 
portion, the balanee, sixteen (47%), being in the Raccoon Strait- 
Aleatraz-Golden Gate section with its sand, gravel and rock bottom. 
In the lower bay, however, where the bottom is possibly even more 
pronouneedly muddy than in the upper bay, only five (13%) of the 
hauls returned specimens, quite an evident falling off in the number 
of productive stations as eompared with the other two divisions of 
the bay. Outside Cancer magister was obtained from six (3596) of 
the stations, all of which were made on a sandy bottom. Weymouth 
in his * Contributions to the Life-History of the Pacific Coast Edible 
Crab" (1914, p. 124) says: 


Cancer magister shows a distinet preference for sandy bottoms. Occasionally 
it is found in the fine sand or mud of bays, but such are always recognizable by 
their discoloured appearance. It is found at times on gravel, but never, as far 
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as I know, on rocky shores. This preference for a sandy bottom is correlated 
with eertain structural peculiarities and a group of habits which may be men- 
tioned here on account of their bearing on the methods of fishing. Observation 
of the crab where accessible in shallow water and of the young in aquaria furnish 
the following facts: The crabs may о еп be seen moving quietly along over the 


Fig. 138. Cancer magister, reduced (after R. Rathbun). 
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bottom; where buoyed up by the water they move lightly over the ground on the 
tips of their legs, presenting a striking contrast to their heavy and clumsy move- 
ments as ordinarily seen on land. If frightened they dart away with surprising 
speed. Some of the fish eaten by them must require much agility in their сар- 
ture, though how this is aceomplished is unknown. For the greater part of the 
time, however, they lie almost entirely buried in the sand, as may be seen from 
observation in the aquarium or in shallow bays. If examined at such a time, 
only the stalked eyes, antennules, and antennae will be visible, and below these 
a sort of chink between the anterior part of the shell and the flattened maxillipeds 
which are held slightly separated from the body. From this cleft issues a current, 
evident if the water is roily, or in the laboratory if India ink, for instance, be 
added. 

When thus buried two conditions must be met: First and most important, a 
supply of fresh water for respiration must be obtained; and, second, the animal 
must be informed of the presence of food or enemies. Under ordinary conditions 
the water is foreed through the gill-cavity by the rhythmic beating of a specialized 
appendage lying in an anterior prolongation of the chamber; the water is drawn 
in near the bases of the legs and eseapes near the mouth, forming the exhalent 
current already noted. When buried, the water must be drawn from the surround- 
ing sand, but it must also be freed from fine sediment which soon coats the plates 
of the gills and interferes with respiration. Jf India ink be discharged on the 
surface of the sand above a buried erab, it will be drawn into the sand along two 
lines eorresponding to the front borders of the shell, and closer observation will 
show that it passes into a егеуісе between the shell and the large pincers, which, 
when folded, accurately fit the contour of the sides of the body, here covered with 
a dense plush-like coat of hair. The teeth on the overhanging edge of the shell 
exelude large grains of sand, while the hair acts as a very efficient strainer, 
removing all fine particles from the inhalent stream. At times the direction of 
this current is reversed. 

These facts explain certain of the habits. Other forms, though closely related, 
may lack this straining apparatus and thus be unable to burrow in sand; this 
is the case with Cancer productus, which, as a result, is restricted to rocky or 
gravelly bottoms. In the edible crab this straining apparatus, though efficient 
in removing the sediment found in the sand, seems less satisfactory in dealing 
with the finer particles of muddy bottoms, and crabs found in these locations 
have the gills badly discoloured and seldom appear healthy. Other questions, such 
as food and the adaptation of the legs to sand-burrowing, may have some influence, 
but the preference for sand is largely due to the method of respiration. 


The bay specimens of this species, like those of C. productus and 
C. antennarius, are for the greater part much undersized. Of the 
total three hundred and eleven specimens taken, very few, only one 
or two, were really of notable size; a great number were at best of 
medium size, and a still greater number were small or juvenile ; ninety- 
six measured specimens averaged only 31.6 mm. in width. This is 
quite in keeping with Weymouth’s observations (1914, p. 124) regard- 
ing the reduction in size of this species as a result of over fishing: 


The following quotation pictures the condition about 1880: ‘‘The common 
crabs are caught along the sandy beaches ou the San Francisco side of the bay, 
especially on the south side of the Golden Gate between the city and the sea. They 
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are taken in immense numbers in seines, together with many shoal-water species 
of fish, yet the supply seems to be undiminished. Three or four good-sized crabs 
sell in the market at retail for 25 cents." To-day no crabs could be taken by 
shore-hanled seines in the locality mentioned, and very few of marketable size 
by any method in any part of the bay; profitable fishing is confined to the bar 
three or four miles outside the Golden Gate. One good-sized crab sells for 25 cents 
in the market on rare occasions, but more commonly for 30 or 35 cents. The 
supply seemed ‘‘to be undiminished’’ only because of the short time under 
observation. The history of this fishery, which even under protective legislation 
has markedly diminished in thirty years, is significant for yet unexploited regions. 


We obtained eight specimens ranging from 39 to 55 mm. in width, 
in two hauls of the 250-foot seine at.Fort Baker; at Sausalito three 
small individuals in a 150-foot seine; and at Tiburon with the same 
gear a single male, 46 mm. in width. 

Outside, strange to say, not a single specimen was dredged in water 
exeeeding 14 fathoms im depth, although on the fishing grounds, in 
30 to 40 fathoms, one haul made by the commercial trawlers (July, 
1912) yielded thirty-five juvenile specimens, ranging from 10 to 18 
mm. in width (av. 12.5 mm.). Within the bay, except for thirty-seven 
speeimens taken in four hauls (D 5739, 5742, 5808, 5809) in 20 to 
53 fathoms, the vast majority of the reeords (63%) were made in 
less than 10 fathoms, and of these nearly half (47%) did not exeeed 
5 fathoms in depth. 

All told, Cancer magister was taken at fifty-one dredging, one 
hydrographie, and five shore stations as follows: D 5702, 5705, 5708, 
5710, 5712-5722, 5725, 5731, 5732, 5734, 5735, 5139, 5741-5743, 5745, 

5749, 5750, 5752-5754, 5762-5764, 5766, 5776, 5778-5780, 5784, 5795, 
5796, 5798, 5799, 5801, 5802, 5804, 5806-5809, 5816, 5818, 5819, 5822, 
5825, 5826, 5828; H 5168; Sausalito, March 23, 1912; ‘‘fishing 
grounds," July, 1912; north of Key Route Pier, August 2, 1912; Rich- 
mond shore, north of Standard Oil pier, August 3, 1912; Fort Baker, 
April 19 and May 13, 1913; Tiburon, April 29, 1913. 


Cancer gracilis Dana 
Plate 35, figure 2 


Cancer gracilis Dana, Proc. Acad. Nat. Sei. Phila., 6, 73, 1852; Crust. U. S. 
Expl Exped., 1, 153, 1852, pl. 7, fig. 2, 1855; Holmes, Occas. Papers 
Calif. Асай. Sei, 7, 52, 1900; Rathbun, Н. А. E., 10, 177, 1904; 
Weymouth, Stanford Univ. Publ., Univ. Ser., no. 4, 42, pl. 9, figs. 26-28, 

1910. 
с areolated; antero- 
lateral teeth low, projecting less than one-third the length of base, not spiuy- 
pointed; front not produced, the three median teeth reach farther forward than 


1921] Schmitt: The Marine Decapod Crustacea of California 293 


the outer pair; the central tooth is smaller than the others but projects farther 
anteriorly. Merus of outer maxillipeds elongated, rounded anteriorly. Carpus of 
chelipeds with two spines, one above, at distal angle, and a second below this, on 
inner angle; fingers of chelipeds without dark color. Dactyls of ambulatory legs 
slender, not flattened. 

Dimensions.—Type: length of carapace 27.3 mm., greatest width 40.2 mm. 
Specimens collected іп San Francisco Bay ranged from 3 to 76 mm. in width of 
сатарасе. 

Color.—n life color is olive overlaid with minute reddish brown spots, which 
are more numerous on the teeth of the anterolateral margin and on the front, 
giving to the whole a brownish tinge; edges of teeth, under parts, and greater 
portion of legs, yellowish. There is little variation in color among individuals 
and small difference between fresh and alcoholic specimens (Weymouth). 

Type Locality—San Francisco, California. 

Distribution.—Kasaan Bay, Prince of Wales Island, Alaska, to Playa Maria 
Bay, Lower California. Shallow water to 56 fathoms (Rathbun). 


Biological Survey of San Francisco Bay.—Cancer gracilis (see 
pl. 6) ranges from a little north of Point San Pedro, in the upper bay 
(D 5716), well down toward the lower end of the lower bay (D 
5847), and outside to the San Franeisco bar (D 5733) and the fishing 
grounds (D 5785, and by the commereial trawlers in July, 1912). 
In all it was taken at fourteen dredging stations and at two shore 
stations: Sausalito, along shore and in the seine, and Point Bonita, 
between tide marks. Of the dredging stations only one (D 5716) 
oeeurs in the upper bay, eight (D 5702, 5742, 5797-5799, 5826, 
5828) in the middle bay, three (D 5802, 5847, 5819) in the lower 
bay, and two (D 5733, 5785) outside. Cancer gracilis occurs more 
abundantly at stations of 12 fathoms and less in depth. Of such 
there are ten at whieh the average number of speeimens taken was 
two and seven-tenths. Of the other four dredging stations at which 
this species was taken, one is intermediate, 10 to 16 fathoms, with one 
specimen, and three exceed 13 fathoms (D 5702, 13 to 17 fathoms; 
D 5742, 20 to 30 fathoms; D 5785, 39 to 40 fathoms), with an average 
of one and three-tenths specimens taken at eaeh. 

There also appears to be a fairly elose correspondence between 
depth and number of speeimens per haul, and the character of the 
bottom. All of the stations of 12 fathoms or less within the bay 
were made on a predominantly muddy bottom, running from the 
upper bay through the eastern part of the middle bay, behind Angel 
Island, down into the lower bay. The station of intermediate depth 
designated above should be ineluded in this series with respect to 
character of bottom. The outside station of less than 12 fathoms had 
a bottom of “fue, very clean, gray sand," and returned only a single 
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specimen of 23 mm. in width. The deeper stations, D 5702, off Sausa- 
lito, D 5742 in the upper end of Raccoon Strait, and D 5785, on the 
fishing grounds, were made on rocky, shelly, on elean dark gray sand 
with a few fragments of stone and occasional small compact masses 
of black mud, and on “fine dark green sand’’ bottoms respectively. 

The temperatures at whieh this species was taken range from 8.8? 
to 15.9° C; while in no case was any specimen taken in water of a 
salinity less than 21.3. 


Cancer oregonensis (Dana) 
Plate 36, figures 3 and 4 


Trichoccra oregonensis Dana, Proe. Acad. Nat. Sci. Phila., 6, 86, 1852; 
Crust. U. S. Expl. Exped., 1, 299, 1852, pl. 18, fig. 5, 1855. 

Trichocarcinus oregonensis Holmes, Оссав. Papers Calif. Acad. Sei, 7, 54, 
1900. 

Trichocarcinus walkeri Holmes, Oceas. Papers Calif. Асай. Sci., 7, 53, 1900. 

Cancer oregonensis Rathbun, H. A. E., 10, 178, pl. 7, fig. 1, 1904; Wey- 
mouth, Stanford Univ. Publ, Univ. Ser., по, 4, 49, pl. 11, fig. 34, 1910; 
Way, Puget Sd. Mar. Sta, Publ., 1, 366, fig. 23, 1917. 


Characters.—Carapaee elliptieal, more or less evenly rounded at sides, antero- 
lateral and posterolateral margins not meeting at a distinet angle, earapaee widest 
at seventh or eighth tooth; twelve or thirteen teeth; fronto-orbital width nearly 
one-half the width of the earapaee. Merus of outer maxillipeds with antero-external 
angle produced. Carpus of ehelipeds with a spine at the antero-internal angle 
below which there is a tooth; hand thick and high, the short upper edge of palm 
with two rows of small tubercles, outer surface with five delicate granulated lines; 
fingers of ehelipeds with dark color reaehing more than half the length of the 
outer margins, movable finger almost entirely dark colored. 

Dimensions.—Type: length of carapace 18 mm., width 23 mm.; large female, 
86.5 mm. long, 47.1 mm. wide (Rathbun). 

Color.—Areolae bright red, chelipeds and legs flesh color, fingers black 
(Holmes). Dark red above, lighter beneath; walking legs in some eases with 
light spots which tend to give the legs a somewhat banded appearance. There is 
considerable variation in color; in some specimeus a very irregular band of 
orange or yellow extends across the earapace anterior to the cardiac groove, with ° 
the whole earapace more gray and more or less spotted; in others the median line 
from the posterior end to beyond the cardiac groove shows very gray (Way). 

Type Locality.—Puget Sound. 

Distribution.—Aleutian Islands to Lower California (Holmes). Low water to 
238 fathoms (Rathbun). 


Family ATELECYCLIDAE 


Сагарасе subeireular; front with several teeth, with either a median notch or 
tooth. Antennules fold baek longitudinally. Antennal flagella long and hairy, 
or wanting. "Third maxillipeds overlapping endostome. 
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Genus Telmessus White 


Carapaee broader than long, more or less pentagonal; front divided into three 
lobes; median lobe eut into four teeth or denticles, lateral lobes forming the 
inner angles of the eyes. Chelipeds short, ambulatory legs moderately long. 


Telmessus cheiragonus (Tilesius) 


Cancer cheiragonus Tilesius, Mém. Acad. Impér. Sei. St. Pétersb., 5, 347, 
me Ye, sates, Л. ЕБ. 

Telmessus cheiragonus Benedict, Proc. 17. S. Nat. Mus., 15, 224, pls. 25, 26, 
figs. 2-4, 1892; Holmes (mis-spelled Telemessus), Oceas. Papers Calif. 
Acad. Sei. 7, 69, 1900; Rathbun, H. A. E., 10, 179, 1904; Way, Puget 
Sd. Mar. Sta. Publ., 1, 363, fig. 17, 1917. 


Fig. 139. Telmessus cheiragonus (from Benedict, U. S. N. M.). 


Characters.—Carapaee deeply areolated; teeth or dentieles of median lobe 
of front often wanting in old worn specimens; lateral lobes triangular, forming 
the inner angles of the eyes; lateral teeth of сагарасе triangular, six in number, 
including the angles of the eyes, anterior three with two dentieles on anterior 
margin, points of teeth bent forward and on a line with the denticles; the fourth 
tooth forms the lateral angle of the carapace and has four dentieles оп the anterior 
margin, one close to the point of the tooth, then a space followed by three dentieles 
evenly placed; posterior teeth without denticles; surface of carapace set with large 
granules, forming lines in the posterior region; from these granules arise numerous 
bristles of even length, which bend forward and are enlarged at the pomts. 

Dimensions.—Length of carapace 50 mm., width 64 mm. (Holmes). A large 
specimen measures: length of carapace 83 mm., width 102 mm. (Benedict). 

Color.—Varying from a yellow-brown to dark red; the propodi, dactyls, and 
some portions of the carapace show the red distinctly (Way). 

Type Locality.—Avacha Bay, Kamchatka. 

Distribution.—Northeastern Siberia; Kamchatka; Kurile Islands; Bering Sea 
to California (Holmes). Low water to 20 fathoms (Rathbun). 
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Family PoRTUNIDAE 


Carapaee moderately transverse, usually widest at last anterolateral marginal 
tooth; front with or without median tooth. Autennules fold back transversely or 
obliquely. Third maxillipeds not overlapping endostome. Ambulatory legs flat- 
tened, and more or less distinctly adapted for swimming. 


Ккү то THE CALIFORNIA GENERA OF THE PORTUNIDAE 


I. Abdomen of male | shaped. Merus of outer maxillipeds prominent, and 
curved outward at the antero-external angle. (Not known north of Point 
Loma.) 7 

Callinectes, p. 236. 

II. Abdomen of male triangular. Merus of outer maxillipeds not markedly prom- 


ineut at antero-external angle, more or less obtuse. , 
Portunus, p. 237. 


Genus Callinectes Stimpson 


Abdomen of male very narrow, | shaped; merus of outer maxillipeds strongly 
produeed outwardly at antero-external angle. Otherwise very similar to Portunus. 


Callinectes bellicosus (Stimpson) 


Lupa bellicosa (Sloat MS.) Stimpson, Ann. Lye. Nat. Hist. N. Y., 7, 57, 
1859 (1862); Loekington, Proe. Calif. Acad. Sci, 7, 105, 1877. 

Callinectes bellicosus Rathbun, Proe. U. S. Nat. Mus., 18, 365, pls. 22, 24, 
fig. 10, pl. 25, fig. 8, pl. 26, fig. 8, 1895; Н. A. E., 10, 180, 1904. 


Е 


а b 


Fig. 140. Callincctes bellicosus, slightly enlarged; a, abdominal outline of d; 
b, frontal outline (after Rathbun). 


Characters.—Carapace minutely granulated; front with two slender, sharp 
teeth, widely separated, and between them two very faintly marked median teeth; 
inner supraorbital fissure open, often throughout its length; postorbital tooth long, 
exceeding preorbital. Carpus of ehelipeds with two or three external ridges and 
a few pointed tubereles near the anterior end; hand with a strong spine above the 
upper hinge joint, at the proximal end of a tubereulated eosta; ridge on the 
posterior upper edge ending distally im a spine; fingers obscurely if at all ridged 
on outer faee. 
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Dimensions.—Male: length of carapace about 64 mm., width 134 mm.; im- 
mature female 43.5 mm., width 86 mm. (Rathbun). 

Color.—Almost brown above, cream color below, the tubercles and ridges of the 
manus tinged with red (Lockington). 

Type Locality—Guaymas, Mexico, Gulf of California. 

Distribution.—Point Loma, California, to Gulf of California (Rathbun). 


Genus Portunus Fabrieius 


Carapace usually broad transversely and depressed, or a little convex, often 
with surface areolated; front proper well delimited from inner supraorbital angles, 
and eut into three to six, usually four teeth; anterolateral borders oblique, arched, 
longer than posterolateral, cut into nine teeth (including outer orbital angle), of 
which the ninth may be enlarged. Merus of outer maxillipeds not markedly pro- 
dueed at antero-external angle. Abdomen of male triangular. 


Portunus xantusii (Stimpson) 


Achelous xantusii Stimpson, Ann. Lye. Nat. Hist., N. Y., 7, 222, 1860 
(1862). 

Neptunus xantusi, A. Milne Edwards, Crust. Rég. Mex., p. 213, pl. 38, 
riley, ТІ, 907 по: o, 18709) 

Portunus rantusii Holmes, Оссав. Papers Calif. Acad. Sei, 7, 71, 1900; 
Rathbun, H. A. E., 10, 179, 1904; Weymouth, Stanford Univ. Publ., 
Univ. Ser., no. 4, 49, pl. 12, fig. 35, 1910. 


a 


Fig. 141. Portunus zantusii, g, X 15; a, dorsal view; b, ventral view of 
abdomen (after A. Milne Edwards). 


Characters.—Carapaee markedly transverse, upper surface pubescent; front 
short, four frontal teeth equally prominent, the middle ones slightly narrower than 
the outer pair, and separated from the latter by a slightly wider interval than 
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they are separated from each other; inner supraorbital fissure more or less closed; 
postorbital tooth extends nearly as far forward as the teeth of the front. Carpus 
of chelipéds with several granulated ridges on the outer surface, а strong spine at 
the distal end of upper margin, and a smaller one on lower side, at distal end of 
lowest granulated ridge; hand with a spine at external hinge joint, the granulated 
ridge on the upper margin terminating in a spine а little behind the distal end of 
the palm; there are four granulated ridges on the outer surface of hand, not eount- 
ing the upper one; fingers strongly and distinetly ridged on outer faee. 

Dimensions.—Type, female: length of carapace 13.7 mm., width 26.7 mm. Of 
male: length of carapace 25.25 mm., width 53 mm. (Holmes). 

Type Locality.—Cape St. Lueas, Lower California, eommon on the beaehes. 

Distribution.—From Puget Sound to Chile. Except for a single specimen 
taken by the ''Albatross'' in Puget Sound, this species is not known north of 
Santa Monica Bay, California. It almost seems that the Puget Sound record 
is the result of an incorrect label. 


Family XANTHIDAE (PILUMNIDAE) 


Carapaee more or less transversely oval; front moderately broad, often toothed, 
in the latter ease always with a median noteh; anterolateral margins areuate, and 
armed with several lobes, teeth or spines, Antennules fold back transversely or 
obliquely. Fingers of chelipeds more or less eurved. 


KEY TO THE CALIFORNIA GENERA OF THE XANTHIDAE 


I. The ridges that define the efferent branehial channels, if present, are low and 
are eonfined to the posterior part of the endostome, never reaching the 
anterior part of the buceal eavern. 

A. Fronto-orbital border less than half the greatest width of the earapace. 
(Not known north of San Pedro.) 

Cycloxanthops, p. 239. 

B. Fronto-orbital border half or more than half the greatest width of the 

earapaee. 
1. Carpal joints of ambulatory legs armed above with a horned or 
lunate erest. (Not known north of San Diego.) 
Heteractaea, p., 248. 


2. Carpal joints of ambulatory legs not armed with a horned erest. 
а. Carapaee transversely oval; front divided by an open, rounded 
notch, Ambulatory legs devoid of a erest on upper margin. 
Not known north of Monterey. 
( y) Хат ав, p. 245. 
b. Carapaee more or less hexagonal or subquadrate; front divided 
by a more or less elosed fissure. Ambulatory legs with carpal 
and propodal joints more or less cristate. 
Lophopanopeus, p. 240. 


II. The ridges that define the efferent branchial channels extend to the anterior 
boundary of the buecal cavern and are often very strong. Fronto-orbital 
border much more than half the greatest width of carapace. Ambulatory 


legs not earinated, (Not known north of Venice.) P зор, 247 
ilumnus, p. 3 
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Genus Cycloxanthops Rathbun 


Carapace broad; front horizontal, prominent, and divided by a median fissure 
into two lamellate lobes, which are truncated and separated from the inner orbital 
angle by a rather deep fissure; orbits small, with two fissures in supraorbital 
margin, external orbital angles inconspicuous, continuous with anterolateral mar- 
gins, which are very long, strongly curved, extending far backward; fronto- 
orbital border less than half the greatest width of the carapace. Abdomen of 
male five-jointed. 


Genus Cycloxanthops Rathbun 
KEY TO THE CALIFORNIA SPECIES OF CYCLOXANTHOPS 


I. Carapaee flattened, convex, granular and rugose in front, and more or less 
punctate behind. (Not known north of Monterey Bay.) 

novemdentatus, p. 239. 

II. Carapace very uneven, prominently granulated, and thickly covered with small 

circular pits. (Known only from San Diego. Not seen since originally 


x n rugosus, p. 210. 


Cycloxanthops novemdentatus (Lockington) 
Plate 37, figure 7 


Xanthodes? novem-dentatus Lockington, Proc. Calif. Acad. Sei. 7, 32, 1877. 

Сусіотатіһорв novemdentatus Holmes, Oecas. Papers Calif. Acad. Sei, 7, 
56, pl. 1, fig. 2, 1900; Rathbun, H. A. E., 10, 180, pl. 7, fig. 10, 1904; 
Weymouth, Stanford Univ. Publ. Univ. Ser., no. 4, 50, pl. 12, fig. 36, 
1910; Baker, Rept. Laguna Mar. Lab., 1, 100, 1912. 


Fig. 142. Cycloranthops novemdentatus (after Holmes). 


Characters.—Carapace wide, slightly convex, flattened behind, punctate and 
anteriorly rugose; front produced, more advanced in the middle than at the 
orbits, with a deep, closed median notch, which may become obliterated above by 
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the fusion of the two sides; anterolateral margin armed with eight or nine small 
subaeute teeth besides the postorbital; a small tenth tooth often oeeurs behind 
the ninth; preorbital tooth distinet. Merus of maxillipeds obliquely truneated at 
anterior end. Carpus of ehelipeds rugose, and furnished with two blunt teeth at 
antero-internal angle; hand rugose above, and rather long, with upper and lower 
margins nearly parallel; fingers long, suleate, not gaping. Ambulatory legs with 
margins hairy; daetyls longer than the propodi, and terminating in nearly straight, 
eorneous elaws. 

Dimensions.—Type, male: length 23.9 mm., width 31.8 mm. 

Color.—The general color in life is a dull reddish brown, showing traces of 
purple at the posterior part of the earapaee and still more strongly on the ambula- 
tory legs and below, thus somewhat resembling Xanthias taylori; fingers of eheli- 
peds Маек, with teeth along inner margins white. One young specimen shows the 
tendency to white markings so common in the young of Lophopanopeus heathii 
( Weymouth). 

Type Locality.—San Diego, California. 

Distribution.—Monterey Bay, California, to Guadalupe and San Martin islands, 
Lower California. 

Remarks.—Frequent under stones between tides (Baker). 


Cycloxanthops rugosus Holmes 


Cyelozanthops rugosa Holmes, Оссав. Papers Calif. Асай. Sei, 7, 59, 1900. 
Cyclozanthops rugosus Rathbun, Н. A. E., 10, 180, 1904. 


Original Description.—Carapaee very uneven, granulated, and thiekly covered 
with small, eireular pits. Postorbital tooth small; anterolateral teeth irregular. 
Anterior portion of the subhepatie region prominently granulated and pitted and 
not sharply separated from the strongly sloping anterior portion of the hepatie 
area, Front shorter and more depressed than in novemdentatus, External max- 
illipeds much as in the preceding speeies; merus pitted and granulated. Carpus 
of the chelipeds strongly reticulated above; a prominent tooth at the antero- 
internal angle, below whieh is a smaller tooth. Hands narrow, strongly retieu- 
lated above and on the upper portion of the outer surface, the inner margin of 
the upper side furnished with several irregular tubercles, Ambulatory legs mueh 
as in novemdentatus but less hairy (Holmes). 


Type Locality —San Diego, California. 

Remarks.—This species has not been found sinee Holmes’s original specimen 
was taken and deseribed (no measurements were given). Holmes says it is 
‘easily distinguished by the conspicuous pits and prominent granulations of the 
carapace.” 


Genus Lophopanopeus Rathbun 


Carapace more or less hexagonal or subquadrate; front short, divided by a 
closed or uearly closed fissure into two sinuous lobes; orbits transverse; post- 
orbital tooth small, anterior half of anterolateral margin more or less straight, 
furnished with a single low ohseure tooth which is more or less eoaleseed with the 
postorbital, posterior half of anterolateral margin nearly longitudinal and fur- 
nished with three prominent, subequal teeth; fronto-orbital border half or more 
than half the greatest width of the carapaee. Ambulatory legs more or less 
eristate. Abdomen of male five jointed. 
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KEY TO THE CALIFORNIA SPECIES OF LOPHOPANOPEUS 


I, Hands smooth, without lobes or teeth on upper margin; dark color of fingers 
does not run back on the palm. 
bellus, p. 241. 
lI. Hands with one or more lobes or teeth on upper margin. 
А. Сатрпв of ehelipeds smooth or nearly so. 
1. Color of fingers runs back on palm. (Not known north of Venice.) 
frontalis, p. 242. 
2. Color of fingers does not run back on palm. (Not known north of 


чау) heathii, p. 243. 


B. Carpus of chelipeds very rough. 
1. Carpal joints of ambulatory legs strongly bilobed. Color of fingers 
does not run back on palm. 
а. Carpus of chelipeds with reticulating ridges enclosing pits of 
irregular shape. (Not known north of Monterey.) 
leucomanus, p. 243. 


b. Carpus of chelipeds eovered with tubercles. (Not known north 
of Monterey Bay. 

у diegensis, p. 245. 
2. Carpal joints of ambulatory legs slightly bilobed. Carpus of eheli- 
peds is erossed by a few thickened ridges ineompletely retieulat- 
ing, anterior margin having а thick, granulated ridge, distinetly 
separated by a deep suleus from the rest of the earpus; a large 
granulated tuberele near artieulation with hand; color of fingers 

does not run baek on palm. (Not known north of Venice.) 
lockingtoni, p. 244. 


Lophopanopeus bellus (Stimpson) 
Plate 37, figure 4 


Xantho bella Stimpson, Ann. Lye. Nat. Hist. М. Y., 7, 204, pl. 5, fig. 2, 
1860 (1862). 

Lophoranthus bellus A. Milne Edwards, Crust. Rég. Mex., p. 257, pl 46, 
fig. 4, 1879 (part); Holmes, Occas. Papers Calif. Acad. Sci, 7, 60, pl. 1, 
fig. 3, 1900. 

Lophopanopcus bellus Rathbun, H. A. E., 10, 180, 1904; Weymouth, Stan- 
ford Univ. Publ, Univ. Ser., no. 4, 51, pl. 12, fig. 37, 1910. 


Fig. 113. Lophopanopcus bellus, carapace (after Holmes). 


Characters.—Carapaee is roughened anterolaterally but not conspicuously so; 
frontal lobes are slightly sinuous and oblique, the outer tooth faintly indicated. 
Carpus of ehelipeds is slightly roughened in the older speeimens, but it often 
is roughly tuberenlous in young ones; hand smooth, without a tooth on the upper 
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margin; the proximal end of the inner margin of the upper surface is, however, 
well marked; dark color of fingers does not run back on palm. Carpal joints of 
ambulatory legs slightly bilobed on the anterior or upper margin; propodal joints 
have a convex anterior margin without lobes. 

Dimensions.—Type, male: length of carapace 13.7 mm., width 20.3 mm. Male 
specimen examined by Miss Rathbun: length 22.5 mm., width 33.8 mm., propor- 
tion of length to width 1: 1.5, fronto-orbital width 16 mm., proportion of fronto- 
orbital width to width of earapace 1 : 2.11. 

Color.—Crimson or beet red; earapaee sometimes lighter in color, or yellow- 
ish, maeulated with deep red. Northern specimens are more transverse, rougher, 
more pubescent, and more sober in coloration than those found in warmer lati. 
tudes (Stimpson). Color in life of this species as of Lophopanopeus heathii is 
extremely variable....Some specimens are almost pure white while others show 
various irregular patterns of bluish and dark red or are wholly of the latter color 
(Weymouth). 

Type Locality —Monterey, California. 

Distribution —Prince William Sound; Kasaan Bay, Prince of Wales Island, 
Alaska (Rathbun). Vancouver Island, British Columbia to Monterey Bay, Cali- 
fornia (Holmes). Lower California (A. Milne Edwards). 

Remarks.—Miss Rathbun says: ‘‘There are on the Pacific Coast six closely 
allied species of Lophopanopeus; some of these have been confused with L. bellus 
and L. leucomanus; therefore the published localities from which I have not 
examined specimens, are accepted with a reservation.’ 

In the collection of the U. 8. National Museum this species is not represented 
from any locality south of Puget Sound. 


Lophopanopeus frontalis (Rathbun) 
Plate 37, figure 3 


Lophozozymus (Lophoxanthus) frontalis Rathbun, Proc. U. S. Nat. Mus., 
16, 236, 1893. З 

Lophoxanthus frontalis Holmes, Oceas. Papers Calif. Acad. Sei, 7, 64, 
pl. 1, figs, 5-6, 19007 

Lophopanopeus frontalis Rathbun, Н. A. E., 10, 181, pl. 7, fig. 8, 1904. 


а b 


Fig. 144. Lophopanopeus frontalis; а, chela; b, carapace (after Holmes). 


Characters.—Carapaee almost smooth; frontal lobes markedly oblique aud 
sinuous, middle lobes very convex. Carpus of chelipeds is smoother than in 
L. bellus; hand smooth, with a large tooth projecting inward on the inner side 
of the upper margin, and extending half the length of the upper margin; dark 
eolor of fingers runs back on the palm, in this respect differing from all other 
allied species. Carpal joints of ambulatory legs are slightly bilobed on the 
anterior or upper margin; propodal joints have a convex anterior margin but are 
narrower than in L. beilus. 
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Dimensions.—Male: length 17.2 mm., width 23.7 mm., proportion of length to 
width of 1:1.32; fronto-orbital width 12.5, proportion of fronto-orbital width to 
width of earapaee 1:1.9 (Rathbun). 

Color.—The dark color of the fingers runs back on the palm, in this respect 
differing from all other allied species (Rathbun). 

Type Locality.—San Diego, California. 

Distribution, —Santa Monica Bay and Santa Catalina Island to San Diego, 
California. 


Lophopanopeus heathii Rathbun 
Plate 97, figure 1 


Lophopanopeus heathii Rathbun, Amer. Nat., 34, 137, 1900. 

Lophozanthus leucomanus Holmes, Oceas. Papers Calif. Acad. Sci, 7, 61, 
1900 (part). 

Lophopanopeus heathit Rathbun, H. А. E., 10, 182, pl. 7, fig. 9, 1904; 
Weymouth, Stanford Univ. Publ, Univ. Ser. no. 4, 51, pl. 12, fig. 38, 
1910; Hilton, Jour. Ent. Zool, Pomona Coll, 8, 71, 1916. 


Characters.—Carapace smooth except on outer half of hepatie region, where 
it is slightly roughened; margin of frontal lobes slightly oblique, outer tooth 
inconspicuous. Carpus of chelipeds smooth or nearly so; hand smooth, one tooth 
on inner side of upper margin; dark color of fingers not running back on the 
palm. Carpal joints of ambulatory legs with anterior or upper margin slightly 
bilobed; propodal joints with slightly convex anterior margins. 

Dimensions.—Type, male: length 12.2 mm., width 16.5 mm., proportion of 
length to width 1:1.35; fronto-orbital width 11.6 mm., proportion of fronto-orbital 
width to width of carapace, 1:1.42 (Rathbun). 

Color.—Extremely variable, see note under Г. bellus. Hilton remarks: “А 
young male was marked as follows: white elaws with dark tips, last legs white, 
other legs and body dark red. A young female had red claws, hind legs white and 
body darker. Another young male was white.’’ 

Type Locality.—Monterey Bay, California. 

Distribution.—Monterey Bay, Santa Catalina Island, and Laguna Beaeh, Cali- 
fornia. 


Lophopanopeus leucomanus (Lockington) 
Plate 37, figure 6 


Xanthodes leucomanus Lockington, Proc. Calif. Acad. Sei, 7, 32, 1877 
(not leucomanus, p. 100). 

Lophoranthus leucomanus Holmes, Oceas. Papers Calif. Acad. Sei, 7, 61, 
pl 1, fig. 4, 1900 (part). 

Lophopanopeus leucomanus Rathbun, H. A. E., 10, 182, 1901; Baker, Rept. 
Laguna Mar. Lab., 1, 100, fig. 53, 1912. 


Fig. 145. Lophopanopeus leucomanus, carapace (after Holmes). 
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Characters.—Carapace with anterior half deeply rugose, the roughness on the 
hepatie region not divided from that on the two adjacent teeth; frontal lobes 
strongly oblique, exeept the outer tooth, which is quite strongly marked. Carpus 
of ehelipeds eovered with numerous small, irregular pits, separated by retieulating 
lines; upper portion of hand pitted, retieulated like earpus, and with two or 
more irregular, inwardly directed teeth on upper margin, the proximal one being 
the larger; dark eolor of fingers not running һаеЕ on palm. Carpal joints of 
ambulatory legs have on the anterior or upper margin a very thin erest, strongly 
bilobed; propodal joints are wide, and have a prominent lobe at the proximal end, 

Dimensions.—Type: length 8.6 mm., width 12.7 nun. А male, examined by 
Miss Rathbun: length 8.7 mm., width 11.6 mm., proportion of length to width 
1:1.33, fronto-orbital width 7.1 mm., proportion of fronto-orbital width to width 
of earapaee 1: 1.63. 

Type Locality.—Monterey, California. 

Distribution.—From Monterey to San Diego, California (Rathbun). 

Remarks.—Ocecasional under stones between tides (Baker). 


Lophopanopeus lockingtoni Rathbun 
Plate 37, figure 2 


Xanthodes leucomanus Lockington, Proe. Calif. Асай. Sei, 7, 100, 1877 
(not X. leucomanus, p. 32). 

Lophoxanthus leucomanus Ноһпев, Oeeas. Papers Calif. Acad. Sci, 7, 61, 
1900 (part). 

Lophopanopeus lockingtoni Rathbun, Н. A. E., 10, 183, pl. 7, fig. 7, 1904. 

Characters.—Carapace with anterior half irregularly roughened; the obliquely 
oval granulated patch on the hepatic region separated from the granules on the 
adjacent teeth; frontal lobes slightly oblique but the outer tooth well marked. 
Carpus of ehelipeds erossed by a few thiekened ridges ineompletely retieulating, 
anterior margin having a thick granulated ridge distinctly separated by a deep 
suleus from the rest of the earpus; a large tubercle near the articulation with 
the hand; upper margin of hand with two longitudinal ridges, outer one straight, 
the inner eurved and ending proximally in a tooth; outer surface of hand granu- 
late, granules tending to form in longitudinal and transverse lines, and beeoming 
fainter toward the fingers; dark color of fingers not running baek on palm. Carpal 
joints of ambnlatory legs distinetly but not markedly bilobed on the anterior or 
upper margin; the propodal joints with a slightly eonvex anterior margin. 

Düinensions.—'lype, male: length of earapace 9.6 mm., width 13.3 mm., pro- 
portion of length to width 1:1.39; fronto-orbital width 7.9 mm., proportion of 
fronto-orbital width to width of carapace 1:1.68. 

Color.—Shows great variation, some have black fingers with white tips, others 
have colored fingers, and the general tint of the earapaee varies eonsiderably 
(Lockington). 

Type Locality—San Diego Bay, California. 

Distribution.—San Pedro, California, to Gulf of California (Rathbun). 
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Lophopanopeus diegensis Rathbun 
Plate 37, figure 5 


Lophopanopeus diegensis Rathbun, Amer. Nat., 34, 137, 1900; H. A. E., 10, 
184, pl. 9, fig. 3, 1904; Weymouth, Stanford Univ. Publ. Univ. Ser., 
no. 4, 52, pl. 12, fig. 39, 1910. 


Characters.—Carapaee with a few granulate lines on the anterolateral regions; 
frontal lobes slightly oblique and sinuous, outer tooth inconspicuous. (The front 
is deflexed so that its true edge does not show in the view figured.) Carpus of 
chelipeds with about thirty-five irregularly placed tubercles, some of them 
forming lines; hand bicarinate above, the inner carina having a small prominence 
at the proximal end; inner surface of hand with a few tubercles on upper part; 
outer surface with upper and proximal portion rough, with five granulated rugae; 
dark color of fingers net running back on palin. Carpal joints of ambulatory legs 
with two prominent, naked, truncate tubercles on the anterior margin, a character 
by which this species may at once be recognized; propodal joints with a slightly 
convex anterior margin. 

Dimensions.—Ty pe, male: length 7.9 mm., width 11.4 mm., proportion of length 
te width 1:1.44; frente-orbital width 6.6 mm., proportion of frento-orbital width 
to width of carapace 1 : 1.37. 

Color.—In life dull brown or blackish, occasionally tinged with red but never 
conspicuously marked as in L. heathii (Weymouth). 

Type Locality.—San Diego, California, 

Distribution.—Monterey Bay to San Diego Bay, California, 10 to 31 fathoms 
(Rathbun). 


Genus Xanthias Rathbun 


Carapace transversely oval; frent broad, bilobed; anterolateral border cut 
into three or four tubereuliform or even spinous lobes or teeth, fronto-orbital 
border considerably more than half the greatest width of the carapace. Ambula- 
tory legs devoid of a crest, but more or less spinous or granular on upper margin, 
Abdomen of male five-jointed. 


KEY TO THE CALIFORNIA SPECIES OF XANTHIAS 


I. Movable fingers of еһеізе very long and curved abruptly dewnward. (Only 


one specimen known, from San Diego.) д 
latimanus, p. 247. 


II. Movable fingers of ehelae stout, not abruptly eurved downward. (Not known 


north of Monterey.) VIDEMUS 
, p. 240. 
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Xanthias taylori (Stimpson) 
Plate 37, figure 8 


Xanthodes taylori Stimpson, Ann. Lye. Nat. Hist. N. Y., 7, 208, pl. 3, fig. 3, 
1860 (1862); A. Milne Edwards, Crust. Rég. Mex., p. 260, pl. 45, fig. 3, 
70 

Xanthias taylori Holmes, Oceas. Papers Calif. Acad. Sei, 7, 65, 1900; 
Rathbun, H. A. E., 10, 185, 1904; Weymouth, Stanford Univ. Publ., 
Univ. Ser., no. 4, 52, pl. 18, fig. 40, 1910; Baker, Rept. Laguna Mar. 
Lab., 1, 102, fig. 54, 1912. 


Tig. 147. Xanthias taylori, d, chela, slightly enlarged (after A. Milne 
Edwards). 


Characters.—Carapaee flat behind, in front quite strongly convex longitudin- 
ally but nearly plane transversely; lobes of front separated by a wide, rounded 
noteh and furnished with a rounded tooth at the inner and outer angles, between 
which are several small baeeate protuberances; inner orbital angle prominent, 
separated by a deep noteh from outer angle of front; upper orbital margin with 
a rounded tooth which is bounded by a pair of sulci; postorbital tooth small and 
continuous externally, with a rounded protuberance; the latter separated by a 
smooth suleus from a pair of smooth, rounded prominences, one of which is sit- 
uated directly above the other; the three posterior teeth on the anterolateral 
margin prominent, the last two eurved forward, the first obtuse and generally 
more or less bifid; usually there is a small tooth behind the one at the anterolateral 
angle. Chelipeds stout, more or less unequal; earpus thickly covered with promi- 
nent, rounded, smooth, glossy, rose colored tubercles; hand oblong, with palm 
longer than wide, upper and outer surface covered with tubercles like those on the 
carpus, arranged in seven or eight longitudinal rows; fingers stout and black 
colored, color not extending back upon hand. 

Dimensions.—Type, female: length of carapace 17.3 mm., width 27.7 mm. Ап 
egg-laden female measures 24.6 mm. long on the median line of the earapace and 
42 mm. wide (Rathbun). 

Color.—In life a uniform dark red, lighter below, fingers black (Weymouth). 
In the alcoholic specimen the carapace is rose color, like the tubercles of the 
chelipeds, which are set on a bhiish ground; fingers black, the black not spreading 
on the hand (Stimpson). 

Type Locality.—Monterey, California. 

Distribution.—Monterey, California, to Magdalena Bay, Lower California. 
Beach to 55 fathoms (Rathbun). 

Remarks.—Abundant under stones between tides and also in kelp holdfasts 
from deeper water (Baker). 
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Xanthias latimanus (Lockington) 


Xanthodes latimanus Lockington, Proc. Calif. Acad. Sci., 7, 31, 1877. 
Xanthias latimanus Holmes, Occas. Papers Calif. Acad. Sei, 7, 66, 1900; 
Rathbun, H. A. E., 10, 185, 1904. 

Characters.—Carapaee but slightly transverse; front sinuate, inner angle 
of orbit raised into a point. Hands of chelipeds subequal, the right somewhat 
the larger; movable fingers very long and curved abruptly downward; margin of 
hand continuous with the broad base of the fixed finger so as to form a sinuous 
sloping line. 

Dimensions.—Type, male: length 18.5 mm., width 22.4 mm, 

Type Locality.—San Diego, California. Not seen since Lockington’s record. 

Remarks.—This species may readily be identified by the delicate marbling of 
the carapace and chelipeds, and the downward bend of the movable fingers (Lock- 
ington). 


Genus Pilumnus Leach 


Carapace transversely oval or subquadrilateral, not greatly broader than long; 
front usually about a third the greatest width of the carapace, sometimes broader, 
cut into two lobes, the outer angle of each of which commonly forms an indepen- 
dent dentiform or spiniform lobule, separated from supraorbital angle by a groove 
or notch; orbits generally have a gap or fissure just below outer angle and one 
or two gaps or notches in upper border; anterolateral margins not longer than 
the posterolateral, commonly shorter, and eut into teeth which very commonly 
are spiniform; fronto-orbital border much more than half the greatest width of 
the carapace. Ambulatory legs generally covered thickly with hair, not carinated, 
usually stout, and of moderate length. Abdomen of male seven-jointed. 


Pilumnus spinohirsutus (Lockington) 
Plate 37, figure 10 


Acanthus spino-hirsutus Lockington, Proc. Calif. Acad. Sei, 7, 32 and 102, 
1876 (1877). 
Pilumnus spino-hirsutus Holmes, Oceas. Papers Calif. Acad. Sei, 7, 67, 
1900. 
Pilumnus spinohirsutus Rathbun, H. A. E., 10, 185, pl. 7, fig. 2, 1904. 
Characters.—Carapaee strongly convex, nearly smooth, but covered with stiff 
setae; median frontal lobes truneated, separated by a prominent notch, each 
armed with four or five spines; lateral lobes of front small, separated from the 
median lobes by a deep notch and ending in a spine; orbits with upper, lower 
and outer margins armed with strong spines of unequal size, the two spines at 
the intero-inferior angle large and situated on a kind of lobe; besides the post- 
orbital the anterolateral margin is armed with three strong spines in front of the 
first of which is a small spine below the margin. Chelipeds unequal, setose; carpus 
with outer surface thickly covered with spines; upper and outer surface of hand 
covered with several series of spines, lower margin finely denticulated, fingers 
dark colored. 
Dimensions.—Type: length 25.4 mm., width 28.4 mm, 
Color.—One peculiarity of this form is the bright red tint of the prominent 
transverse ridge in front of the buccal area (Lockington). 
Type Locality.—San Diego, California. 
Distribution.—Veniee to San Diego, California, and Gulf of California; 10 to 
22 fathoms (Rathbun). Bay of St. Elena, Ecuador (Nobili). 
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Genus Heteractaea Lockington 


Similar in form to Pilumnus but lacking the palatal ridges which define the 
efferent branchial channels in that genus; fronto-orbital border half or more than 
half the greatest width of the carapace. Ambulatory legs armed above with а 
euriously shaped horned or lunate erest. Abdomen of male five-jointed. 


Heteractaea lunata (Milne Edwards and Lueas) 
Plate 37, figure 9 


Pilumnus lunatus Milne Edwards and Lucas, in D’Orbigny’s Voy. dans 
l'Amér, mérid., Crust., 6, pt. 1, p. 20, 1843, pl. 9, fig. 2, 1847. 

Heteractaea pilosus Loekington, Proe. Calif. Aead. Sei., 7, 97, 1876 (1877). 

Heteractaea lunata A. Milne Edwards, Crust. Rég. Mex., p. 901, pl. 52, 
fig. 2, 1879; Rathbun, H. A. E., 10, 185, 1904. 

Characters.—Carapaee quite thickly tomentose, with exception of the smooth, 
shining and naked anterior margin of the frontal lobes, upper and under margins 
of orbit, and а small tooth just external to the outer hiatus of the orbit; upper 
margin of orbit a thick, long, sinuate tubercle; anterolateral margin with three 
sharp teeth projeeting beyond the tomentum.  Chelipeds unequal, tomentose; 
carpus and hands covered with tubereles which are arranged іп regular rows on 
the outer side of the hand. 

Dimensions.—Specimens examined by Lockington: greatest length of male 
19 mm., of female 15 mm., greatest width 27 and 20 mm. respeetively. 

Color.—In aleohol the teeth of front, upper and under margins of orbit, and а 
small tooth just external to the outer hiatus of the orbit are all red, smooth, 
shining and naked; remainder of upper surface of вагараее thiekly tomentose. 
Tubereles of manus and carpus red, the red predominating at distal end of merus 
(Lockington). 

Type Locality.—Valparaiso, Chile. 

Distribution.—San Diego, California (Faxon), to Chile. 


Family GoNEPLACIDAE 


Carapaee squarish, front quite broad, frequently with a median noteh; orbits 
transversely elongated, eye-stalks long; anterolateral angles spiniform. Anten- 
nules fold back transversely or obliquely. Fingers of chelipeds praetieally straight 
longitndinally. 


Genus Speocarcinus Stimpson 


Carapace longitudinally convex, almost semi-eylindrical, transversely nearly 
flat, posteriorly narrowing very little, anteriorly margins areuate and dentate; 
front less than half the width of the carapace; orbits marginal, oblong. Outer 
maxilipeds moderately separated from each other, merus subquadrate, with a 
notch at antero-internal angle for the insertion of palp. Abdomen of male with 
base mueh narrower than the last thoraeie sternum; third, fourth, and fifth 
segments coalesced, 
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Spe ocarcinus californiensis (Lockington) 
Plate 34, figure 7 
Eucrate? californiensis Lockington, Proe, Calif. Acad. Sci, 7, 33, 1876 
(1877). 
Speocareinus californiensis Holmes, Оссав. Papers Calif. Acad. Sei., 7, 77, 
1900; Rathbun, H. A. E., 10, 190, pl. 9, fig. 1, 1904; Bull. U. S. Nat. 
Mus., 97, 42, text fig. 16, pl. 10, figs. 2-3, 1918. 


Fig. 148. Speocarcinus californiensis, d, X 1% (from Rathbun). 


Characters.—Carapace nearly smooth above but minutely granulated toward 
the pubescent margins; front over one-fourth the width of the carapace, anterior 
margin nearly straight and emarginate in the center; anterolateral margin strongly 
eurved and furnished with three teeth, ineluding the postorbital; the first two 
teeth are thin-edged and lobate, second tooth broadly rounded, and the third aeute. 
Outer maxillipeds diverging anteriorly, the merus distally truncated, with antero- 
external angle rounded and not produced.  Chelipeds unequal; carpus with a 
spine at the antero-internal angle and a short, longitudinal granulated ridge at 
the distal end of the outer surface; hands wide, much compressed, outer surface 
nearly smooth, but granulated near the upper and lower margins, upper edge 
acute and sharply granulated; fingers ridged, immovable finger not deflexed. Last 
pair of ambulatory legs upturned, and to a less extent the preceding pair also. 

Dimensions.—Type: length of carapace 20.8 mm., width 26.9 mm. 

Type Locality—San Diego, California. 

Distribution.—San Pedro, Anaheim Creek, and Alamitos Bay to San Diego, 
California. 

Remarks.—Lives in holes in muddy beaches (Holmes). 


Family PINNOTHERIDAE 


Carapace somewhat rectangular but frequently more or less rounded, usually 
more or less membranaceous; front, orbits, and eye-stalks usually very small, 
often rudimentary; anterolateral margin indistinct, entire. Antennules fold back 
transversely in an oblique direction. Small commensal or symbiotic crabs, living 
symbiotically or parasitieally in the shells of bivalve molluscs, corals, echinoderms, 
and worm tubes. 
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In ease any difficulty is encountered in identifying any of the representatives 
of this usually puzzling family, the student should eonsult Miss Rathbun's very 
excellent 1nonograph covering them (Bull. Т). S. Nat. Mus., 97, 1918). Тһе keys 
here given have been abstracted from it, as well as the original descriptions of 
recently discovered forms, several plates, а few notes, and remarks. 


KEY то THE CALIFORNIA GENERA OF THE PINNOTHERIDAE 


I. Isehium of external maxillipeds rudimentary or indistingnishably fused with 
merus, forming a single piece which sometimes lies transversely but usually 
obliquely aeross the bueeal eavity; palp not more than half as large 
as merus-ischium. 

A. Carapace suborbieular or subquadrate, not strikingly wider than long. 
Ambulatory legs not successively diminishing in length from first to 
fourth. 

l. Carapaee without two longitudinal, impressed lines leading back 
from the middle of upper margin of orbit. Female larger than 


male and usually ill-ealeified. | 
Pinnotheres, p. 250. 


2. Carapace with two longitudinal, impressed lines leading back from 
middle of upper margin of orbit. Male unknown. 

Fabia, p. 253. 

B. Carapaee mueh broader than long, anterior margin nearly straight. 

Ambulatory legs diminishing in length from first to last, last very 


smal. (Known only from San Pedro.) е " 
Parapinnixa, p. 255. 


IL Ischium of external maxillipeds usually distinct from merus, though smaller 
and sometimes imperfeetly united with it; palp of good size, usually 
about as large as merus-ischium. Carapace transverse, usually broadly so. 

A. Carapace much wider than long. Third pair of ambulatory legs the 
longest. 

1. Third pair of ambulatory legs markedly larger and longer than the 
others. Carapace more or less membranaeeous; lower, or true 
anterolateral margin forming an angle with posterolateral margin. 

Pinniza, p. 255. 
- 2. Third pair of ambulatory legs not markedly longer thau the others, 
legs more or less subequal. Carapace hard; lower, or true antero- 
lateral margin eurving gradually into posterolateral margin. 
Scleroplaz, p. 267. 
B. Carapaee very little wider than long; suborbieular. Ambulatory legs 
more or less subequal, second pair the longest. (Not known north 


Сова) Opisthopus, p. 268. 


Genus Pinnotheres Latreille 


Carapaee smooth, more or less membranaceous, sometimes quite hard; sub- 
orbieular or pentagonal, seareely wider than long; sometimes a little longer than 
wide, without longitudinal sulei behind the orbits. Outer maxillipeds oblique; 
ischium rudimentary; merus large and usually eurved; palp three-jointed; last 
joint either artieulated to inner margin of preceding one, or to its antero-external 
angle. Ambulatory legs subequal, of moderate length; third pair very little if 
any longer than the others. 
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KEY то THE CALIFORNIA SPECIES OF PINNOTHERES 


I. Palp of outer maxillipeds small, much less than half as large as merus. 
Carapace wider than long. Dactyls of ambulatory legs faleate, terminating 
in slender, curved, corneous tips; dactyls of second pair of ambulatory legs 
the longest. Male unknown. (Known only from the type locality, Pacific 
Grove.) 

holmesi, p. 251. 
11. Palp of outer maxillipeds large, nearly half as large as merus. 

А. Carapace wider than long, though nearly square; with rounded corners; 
naked. Dactyls of ambulatory legs nearly straight, those of fourth 
pair of ambulatory legs longer and more slender than the others. 
Male unknown. (From Monterey and Santa Cruz, not found since 


these two records were made by Holmes.) 
nudus, p. 252. 


B. Carapace as long as or longer than wide. Dactyls of ambulatory legs 
faleate, terminating in slender, curved, eorneous tips; daetyls similar. 
concharum, p. 252. 


Pinnotheres holmesi Rathbun 
Plate 39, figures 7 and 8 


?Pinnotheres nudus Weymouth, Stanford Univ. Publ, Univ. Ser., no. 4, 53, 
fig. 1, 1910; not P. nudus Holmes, 1895. 

Pinnotheres holmesi Rathbun, Bull. U. S. Nat. Mus., 97, 68, text fig. 31, 
pl. 15, figs. 1-2, 1918. 


Original Description of Female. —OCarapace very soft and yielding, broader 
than long, the front and long antero-lateral margins forming а single arch; 
postero-lateral margins short, oblique, concave; posterior margin long, concave; 
greatest width in posterior half; carapace convex, thiek, rounding gradually down- 
ward, except posteriorly; gastric region defined by a depression.... Front between 
orbits truneate, medially faintly emarginate, orbits partly visible from above. 

Carpus of outer maxilliped suboblong; propodus no longer than earpus, and 
narrower, end obliquely rounded; dactylus linear, of nearly even width through- 
out, rounded at extremity, inserted near proximal end of propodus and not reach- 
ing its distal end. 

Chelipeds stouter than [ambulatory] legs, but not very large; lower margin of 
propodus nearly straight, palmar portion widening rapidly to а point behind 
base of fingers; fingers stout, hooked at tips, prehensile edges uneven, an acute 
tooth near base of dactyl. | 

Relative length of [ambulatory] legs represented by 2, 3, 1, 4, the second 
longest; 2, 3, and 4 very slender; dactyl 2 much longer than 3 or 4 and curved on 
both margins, dactyl 3 less curved on anterior and nearly straight on posterior 
margin, dactyl 4 a trifle longer than 3, margins nearly straight; horny tips of 
all four very slender and hooked. First leg stout, especially propodus, not reach- 
ing middle of propodus of second; propodus widest distal to the middle and 
narrowest at distal extremity; daetyl shortest of all, conieal except for tip. 

Abdomen voluminous, much longer and wider than carapace (Rathbun). 


Dimensions.—Type, female: length of carapace 7.2 mm.; width 8.7 mm. 
Type Locality.—Probably Pacific Grove; known only from a single ovigerous 
female specimen. 


bo 
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Pinnotheres nudus Holmes 


Pinnotheres nudus Holmes, Proc. Calif. Acad. Sei, (2), 4, 563, figs. 1-2, 
1894 (1895); Oecas. Papers Calif. Acad. Sci., 7, 80, 1900; not P. nudus 
Weymouth, Stanford Univ. Publ, Univ. Ser. по. 4, 53, fig. 1, exeept 
synonymy; Rathbun, Bull, U. S. Nat. Mus., 97, 83, fig. 40, 1918. 


Oe 


Fig. 149. Pinnotheres nudus, 9, slightly enlarged; a, outline of carapace; b, 
outline of abdomen; c, outer maxilliped; d, left eheliped; e, first ambulatory leg 
(after Holmes, from Rathbun). 


d е 


Characters.—Carapace a little broader than long, smooth, and naked; front 
rounded, deflexed, not protruding; orbits ovate.  Antennules oblique. Palp of 
outer maxillipeds nearly half as large as merus. "Three anterior pairs of ambula- 
tory legs subequal, fourth pair smaller; dactyls acute, nearly straight, those of 
the fourth pair relatively longer and more slender than those of preceding legs. 
Abdomen of female nearly circular in outline, covers entire sternal surface. 

Dimcnsions.—'Types, two females: length of carapace 20 mm. and 15.5 mm., 
width 24 mm. and 19 mm., respectively. 

Туре Locality.—Sauta Cruz, California. 

Distribution,.—Monterey and Santa Cruz, California (Holmes). 

Remarks.—This species has not been found since the records, noted above, were 
made by Holmes. 


Pinnotheres concharum (Rathbun) 
Plate 38, figures 1, 2, 3, and 4 


Cryptophrys concharum Rathbun, Proc. U. S. Nat. Mus., 16, 250, 1893; 
Holmes, Oeeas. Papers Calif. Acad. Sei, 7, 96, 1900; Rathbun, Н. A. 
E., 10, 188, pl. 7, fig. 6, 1904; Weymouth, Stanford Univ. Publ., Univ. 
Ser., no. 4, 60, 1910; Rathbun, Bull. U. 6. Nat. Mus., 97, 86, text fig. 
12, pl. 20, figs. 3-6, 1918. 

Characters,—Carapaee subpentagonal, slightly longer than broad, smooth, 
rigid, a faint suleus behind the gastrie region; anterior and anterolateral margins 
defined by a ridge of eoarse setae, whieh are thickest and longest at the antero- 
lateral angles; orbits circular. Antennules large, nearly transverse. Palp of 
outer maxillipeds nearly half as large as merus, "Three anterior pairs of ambula- 
tory legs subequal, the second the longest; the fourth pair the shortest, over- 
reaching the carpal joint of the preceding pair; dactyli about as long as the 
propodi, terminating in slender, curved hooks. Abdomen of male broadest near 
proximal end of the second segment; first segment short; second, third, and fourth 
segments coalesced, first two of these fused segments convex on the margin and 
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separated by a faint line, the last one slightly concave on the margin; fifth and 
sixth abdominal segments broader than long; terminal segment subrectangular. 
Dimensions.—Type, male: length 4.7 mm., width 4.2 mm. 
Type Locality.—False Bay, San Diego County, California. 
Distribution.—British Columbia to San Diego, California. 
Remarks—Commensal in bivalve mollusks: Cardita, Kellia, Donaz, Mya, 
Mytilus, and aseidians: Phallusia; sometimes free-swimming (Rathbun). 


Genus Fabia Dana 


Сатарасе smooth, more or less membranaceous, not much wider than long, 
suborbieular or subquadrate, marked with a pair of longitudinal sulci enclosing 
the median area. Outer maxillipeds with ischium rudimentary and merus large; 
palp three-jointed, third joint articulated on the inner margin of the preceding 
one. Ambulatory legs subequal and rather slender; second pair longest. 


KEY TO THE CALIFORNIA SPECIES OF FABIA 


I. Legs of seeond ambulatory pair alike. 
А. Turned-down front, with a shallow transverse suleus which is covered 
with pubescence, Palm of chelipeds widened distally. (Not known 


south of Laguna Beach.) Плата р. 258 


B. Front naked, without trace of a transverse groove. Palm of ehelipeds 
not widened distally. (Not known north of San Pedro.) 
lowei, p. 254. 
ТІ. Legs of second ambulatory pair unlike, the right longer than the left. Front 
naked, with a short longitudinal median depression. Palm of chelipeds 


widened distally. (Known only from Monterey.) uw T 
canfieldi, p. 254. 


Fabia subquadrata (Dana). 
Plate 39, figures 1 and 2 


Fabia subquadrata Dana, Proc. Acad. Nat. Sei. Phila., 5, 253, 1851; Crust. 
U. 8. Expl Exped., 1, 382, 1852, pl. 24, fig. 5, 1915; Holmes, Оссав. 
Papers Calif. Acad. Sci., 7, 87, 1900 (part). 

Raphonotus subquadratus Rathbun, H. A. E., 10, 186, 1904; Weymouth, 
Stanford Univ. Publ., Univ. Ser., no. 4, 55, fig. 2, 1910. 

Fabia subquadrata Rathbun, Bull. U. S. Nat. Mus., 97, 102, fig. 53, pl. 24, 
figs. 1, 3, 1918. 


ше) 
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Fig. 150. Fabia subquadrata, 9, X 194; а, ehela; b, dorsal view of carapace 
(after Weymouth). 
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Characters.—Carapaee smooth, glossy, menibranaceous, subquadrate in out- 
line, with the angles broadly rounded; the spaee between the longitudinal sulci 
is longer than wide and slightly narrowed behind; anterolateral margin rounded 
and marked by round eluster of pits; front abruptly turned down, with a shallow 
transverse suleus covered with pubeseenee. Antennules obliquely plicated in very 
wide fossettes. Last joint of outer maxilliped reaches the end of the preceding 
joint. Palm of ehela widens a little distally and is furnished with two rows of 
hair below, the inner one of whieh is eontinued to the end of the immovable 
finger. 

Dimensions.—Type, female: length of carapace 12.2 mm., width 14.3 mm. 

Туре Locality.—Puget Sound. 

Distribution.—Alaska to Laguna Beach, California (Rathbun). 

Remarks.—Commensal in bivalve mollusks: Mya and Mytilus (Rathbun). 


Fabia lowei Rathbun 
Plate 39, figures 3 and 4 


Fabia subquadrata Holmes, Oceas. Papers Calif. Acad. Sei, 7, 87, 1900 
(part). 

Raphonotus lowci Rathbun, H. A. E., 10, 186, text fig. 93, 1904. 

Fabia lowei Rathbun, Bull. U. S. Nat. Mus., 97, 104, text fig. 55, pl. 24, 


figs. 2, 4, 1918. 
е” X 


Fig. 151. Fabia lowei, ehela, 9 X 4 (after Rathbun). 


Characters.—Very similar to F. subquadrata, with carapace a little wider; 
turned-down front naked, with no trace of a transverse groove. Last joint of 
outer maxilliped does not reaeh the end of the preceding joint. Palm of ehela, 
not widening distally, its margins subparallel or a little convex; lower surface 
with but one line of hair, whieh is eontinued to the end of the immovable finger; 
fingers less arehed and less gaping than in F. subquadrata. 

Dimensions.—Type, female: length of earapaee 10 mm., width 12.5 mm. 

Color.—In life whitish in color; earapaee and abdomen largely orange eolor 
(Holmes, as F. subquadrata). 

Type Locality—San Pedro Bay, California. 

Distribution.—S8anta Monica Bay to San Diego, California (Rathbun). 

Remarks.—Commensal in bivalve mollusks: Pholas, Pachydesma, Modiola and 
Paphia (Rathbun). 


Fabia canfieldi Rathbun 
Plate 39, figures 5 and 6 


Raphonotus subquadratus Rathbun, H. A. E., 10, 186, 1904 (part: speeimen 
from Monterey). 
Fabia canfieldi Rathbun, Bull. U. S. Nat. Mus., 97, 106, text fig. 57, pl. 24, 
figs. 5 and 7, 1918. 
Original Description of Female—Carapace of unique specimen very soft and 
so erushed as to be for the most part beyond deseription. Front devoid of hair 
and with a short, longitudinal median depression. 
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Second segment of palp of outer maxilliped very small, shorter, and narrower 
than first segment, and having the narrow terminal segment attached at about 
its middle. 

As in F. subquadrata the palm increases in width to the distal end, the fingers 
are longer and inelined downward a little, the lower margin of the propodus 
being more markedly sinuous than in subquadrata; fingers not gaping, hairy along 
inner surface, a prehensile tooth at middle of dactyl and a smaller one at base 
of propodal finger. 

[Ambulatory] legs subcylindrieal, naked, relative lengths 2, 3, 1, 4, the second 
leg on right side one-third longer than on left; first leg stouter than the others; 
propodites slightly curved, but while having nearly parallel margins they are a 
trifle stonter at distal end; an exception is that of seeond right leg, whieh tapers 
to distal end; dactyli short, slender, conical, and a little curved up to the hooked, 
horny tip, except the second of the right side, which is quite straight up to the 
tip and is also the longest (Rathbun). 

Dimensions.—Ty pe, female: ** Carapace about 7 mm. wide; approximate length 
of [ambulatory] legs of second pair, left 814, right 11 mm.’’ (Rathbun). 

Type Locality.—Monterey, California; only a single female specimen known. 


Remarks.—Taken from the keyhole limpet, Lucapina crenulata (Rathbun), 


Genus Parapinnixa IIolmes 


Carapaee much broader than long, smooth, and shining; anterior margin nearly 
straight. Outer maxillipeds with ischium rudimentary, merus large and tri- 
angular; palp three-jointed, last joint attached to the tip of the preceding one. 
First pair of ambulatory legs the largest, the others diminishing suecessively in 
length, the last pair being quite small. 


Parapinnixa affinis Holmes 


Parapinniza affinis. Holmes, Oecas. Papers Calif. Acad. Sci., 7, 95, 1900. 

Original Description of Female—...the carapace is less than twice as wide 
as long...; the surface of the сагарасе is smooth and shining and the anterior 
margin straight. Front triangular, depressed, having a short median groove, 
Antennules oblique. Buecal area small, triangular, rounded in front, the posterior 
portion partly covered by a projection of the sternum. Chelipeds stout, smooth; 
hand thickened, smooth, ronnded above and below; dactyl hooked at the tip and 
armed with a small tooth near the middle of the inner margin, the upper side 
smooth; pollex [immovable] finger, with two teeth at the tip. First pair of am- 
bulatory legs larger than the others; dactyls short and stout. Next two pairs com- 
paratively slender, having longer dactyls; last pair small, reaching about to the 
tip of the merus of the preceding pair; dactyls short and stont. Abdomen of 
the female widest at the third segment, behind which its shape is triangular, the 
tip broadly rounded (Holmes). 

Type Locality.—Deadman Island, San Pedro, California. 

Remarks.—This species has not been found since the original specimen was 


taken and deseribed. 


Genus Pinnixa White 


Carapace much wider than long, more or less membranaceous. Outer maxilli- 
peds with ischium small; merus large, distal portion of outer margin convex; palp 
three-jointed, jointed to summit of merus; third joint articulated on inner side 
of preceding one near the base. Third pair of ambulatory legs larger and longer 
than others, usually considerably so. 
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KEY To THE CALIFORNIA SPECIES ОҒ PINNIXA 


I. Dactylus of third ambulatory leg strongly faleate, the corneous tip bent at an 
angle to the general outline of the segment, Females much larger and 
softer than the males. 

A. Merus of third ambulatory leg of male more than twice as long as wide. 
Fingers of female not gaping; immovable finger of male horizontal. 
Carapace oblong, about one and one-half times as wide as long. 
(Not known south of San Pedro.) 

faba, p. 259. 


B. Merus of third ambulatory leg of male twice as long as wide. Fingers 
of female gaping; immovable finger of male deflexed. Carapace 
pointed at sides, about twice as wide as long. 

littoralis, p. 260. 


II. Daetylus of third ambulatory leg straight or slightly eurved, the corneous tip 
continuing the general line of the segment. 


A. Fourth ambulatory leg when extended not reaching end of merus of 
third ambulatory leg; third ambulatory leg enormously large in pro- 
portion to body. Carapace very wide, nearly three times as wide 
as long. 

1. Chela stout. Propodus of second ambulatory leg wide. (Not known 
south of Laguna Beach.) 
longipes, p. 257. 


2. Chela feeble. Propodus of second ambulatory leg narrow. 
: tubicola, young, p. 265. 


B. Fourth ambulatory leg when extended reaching end or beyond end of 
merus of third leg. 
1. Propodus of third ambulatory leg about as wide as long. 

a. Сатарасе of female twice as wide as long. Propodus of last two 
legs squarish, mueh wider at distal end than proximal end 
of daetylus. Male not known. (Not known north of San 
Clemente Island.) 

tomentosa, p. 258. 


b. Сатарасе of female two and one-half times as wide as long; of 
male twice as wide as long. Propodus of last two legs taper- 
ing at distal end almost to width of proximal end of daetylus. 

tubicola, p. 265. 
9. Propodus of third leg distinetly longer than wide. 

a. Carapaee very eonvex, sloping from the middle in all direetions; 
slightly more than one and one-half times as wide as long. 
Chela with immovable finger, thumb, strap-shaped; hand much 
widened toward distal end; fingers with wide triangular gape. 
(Not known north of Venice, California.) 

barnharti, p. 261. 


b. Carapace more or less flattened, not sloping from the middle in 
all directions. Immovable finger not strap-shaped but dimin- 
ishing from base. 

i. Chela with immovable finger markedly deflexed. Carapace 
about twiee as wide as long. 
occidentalis, p. 262. 
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ii. Chela with immovable finger not deflexed. 

а. Immovable finger straight or nearly so; lower margin of 
palm not convex. Carapace about twice as wide as 
long. (Known only from San Francisco Bay.) 

franciscana, p. 263. 

b. Immovable finger enrved upward distally; lower margin 
of palm eonvex. 

i. Carapaee more than twiee as wide as long; male not 
known. (Known only from off Catalina Island.) 
hiatus, p. 265. 

4i. Carapaee less than twiee as wide as long. 
* Carapaee laterally tapering, about one and three- 
fourths times, more or less, as wide as long. 
Sides of male abdomen convex. (Not known 

south of San Francisco Bay.) 

schmitti, p. 264. 


** Carapace laterally subtruneate; about one and two- 
thirds times as wide as long. Sides of male abdo- 
men more or less straight, not convex, first seg- 
ment very wide at base. (Known only from 


Mont Bay. 
үзішеу Баш) weymouthi, p. 266. 


Pinnixa longipes (Lockington) 


Tubicola longipes Lockington, Proc. Calif. Acad. Sei, 7, 55, 1876 (1877). 

Pinniza longipes Holmes, Proc. Calif. Acad. Sei, (2), 4, 573, pl. 20, 
figs. 19-20, 1894 (1895); Oecas. Papers Calif. Acad. Sei, 7, 92, 1900; 
Rathbun, Н. А. E., 10, 188, 1904; Weymouth, Stanford Univ. Publ, 
Univ. Ser., no. 4, 58, text fig. 6, 1910; Rathbun, Bull. U. S. Nat. Mus., 
97, 137, figs. 80, 81, 1918; Nininger, Jour. Ent, Zool, Pomona Ooll., 10, 
41, fig. 31, 1918. 


Fig. 152. Pinniza longipes (after Holmes). 


Characters.—Carapace considerably more than twice as wide as long, some- 
what flattened above, and furnished with a transverse depression behind the gastrie 
area. Chelipeds small, short, hairy; chelae stout, oblong, compressed. First two 
pairs of ambulatory legs slender, and furnished with slender, nearly straight dae- 
tyls which are about equal to the propodi in length; second pair slightly larger 
than the first; third pair of ambulatory legs enormously developed; merus with 
a kind of flange on the posterior margin, daetyl stout, somewhat curved, much 


258 University of California Publications in Zoology [Vou 23 


shorter than the propodus; last pair of legs small and stout, scarcely reaching 
beyond middle of merus of preceding pair; dactyl stout, shorter than propodus. 

Dimensions.—Type: length of carapace 3.2 mm., width a little less than 6.3 
mm., width from claw to claw at fourth pair 19.1 mm. 

Type Loeality.—Tomales Bay, in tube of annelid. 

Distribution.—Tomales Bay to Laguna Beaeh, California (Rathbun). 

Remarks.—The width of Tubicola longipes from end to end of the fourth pair 
of legs is eight [six?] times greater than its length from back to front (Lock- 
ington). There is probably no other crab of such great width relatively to its 
length, there is eertainly no known species in which the fourth pair of ambulatory 
legs is so enormously enlarged, and I believe there is no Brachyuran which exceeds 
it in diminutiveness; commensal in the tube of an annelid worm, Clymenella 
(Holmes). This very odd looking little crab inhabits the sand tubes of Clymenella, 
which are abundant on the sand bars exposed at low tide near the outlet of Balboa 
Bay. One or two of the erabs were found in almost every tube examined which 
eontained a worm (Nininger). 


Pinnixa tomentosa Lockington 


Pinniza tomentosa Lockington, Proc. Calif. Acad. Sei, 7, 156 (12), 1876 
(1877); Holmes, Proc. Calif. Acad. Sci. (2), 4, 568, pl. 20, figs. 11-13, 
1804 (1895); Rathbun, Bull. U. 8. Nat. Mus., 97, 141, text figs. 85, 86, 
pl. 30, fig. 8, 1918. ` 


а b с 


Fig. 153. Pinnixa tomentosa, ©, enlarged; a, third ambulatory leg; b, first 
ambulatory leg; e, chela (after Holmes). 


Charaeters.—Female (from Rathbun): Carapace and legs covered with а 
short pubescence. Carapace nearly twice as wide as long, smooth, and rounding 
down to margins; a shallow depression behind gastrie region; eardiae region 
swollen but not ridged. А transverse depression just behind margin of front; 
antero-lateral margin marked by a granulated line on the branchial region. 

Hand oblong, compressed, margins convex, the lower concave near the thumb. 
Fingers little over half length of palm, toothless; thumb wide, but abruptly 
narrowed near hooked tip; daetyl curved, subuncinate at apex, no longer than 
thumb. (Chela after Holmes.) 

First [ambulatory] leg much more slender and shorter than second; second leg 
nearly as long as third and less stout, its propodus tapering distally; first and 
second dactyls slender, slightly curved, third and fourth daetyls stout, short, and 
more eurved but not hooked; third [ambulatory] leg very wide, merus a little 
more than one and one-half times as long as wide, propodus nearly square: fourth 
[ambulatory] leg similar in shape but much smaller. 


Dimensions.—Type, female: length of carapace 7.5 min., width of same 14 mm. 

Type Loeality.—Angeles Bay, Gulf of California. 

Distribution.—San Clemente Island, California, to Angeles Bay, Gulf of Cali- 
fornia (Rathbun). 
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Pinnixa faba (Dana) 
Plate 40, figures 1, 2, 3, and 4 


Pinnotheres faba Dana, Proc. Асай. Nat. Sei. Phila., 5, 253, 1851; Crust. 
U. S. Expl. Exped., 1, 381, 1852, pl. 24, fig. 4, 1855. 

Pinnixa faba Holmes, Оссаѕ. Papers Calif. Acad. Sei, 7, 93, 1900; Rath- 
bun, H. A. E., 10, 188, 1904; Weymouth, Stanford Univ. Publ, Univ. 
Ser., no. 4, 59, text fig. 7, 1910 (part: specimen from Monterey Bay); 
Rathbun, Bull. U. S. Nat. Mus., 97, 142, text figs. 27, 88, pl. 31, figs. 1-4, 
1918. 


E X 


b 


Fig. 154. Pinnira faba, X 6; a, right ehela of d; b, left chela of 9 (after 
Rathbun). 


Characters.—Carapace about one and a half times as wide as long, oblong, 
strongly convex, both longitudinally and transversely, truncated at the sides. Іп 
some males the anterolateral angle is vertically compressed and correspondingly 
thin, forming a laterally projecting lobe; no transverse ridge behind the gastric 
area; anterolateral margins marked by a low ridge, which disappears near the 
orbits; orbits oval, Hands of chelipeds flattened, widest just behind the articu- 
lation of daetyl; more or less pubescent on inner side between the fingers; fingers 
of female not gaping; immovable finger of male horizontal. Merus of third 
pair of ambulatory legs of male more than twice as long as wide. 

Dimensions.—Type, female: length of carapace 11.7 mm., width 17 mm. 

Color.—Dark or light brown, or brownish red, with hand coarsely dotted with 
color (Dana). Specimens in formalin: General color of females orange rufous 
with patches of searlet on the gastrie regions. Eggs orange chrome. Male, 
orange rufous, or dirty greenish-white, with orange rufous spots on carapace and 
a few of the same on ehelipeds and legs. One female from Taylor Bay, British 
Columbia, was entirely white in life (Rathbun). 

Type locality.—Puget Sound. 

Distribution.—From Prince of Wales Island, Alaska, to Humboldt Bay, Cali- 
fornia (Rathbun). San Pedro, California (Holmes). 

Remarks.—Commensal in bivalve mollusks: Schizothaerus, Saxidomus, Mya, 
Paphia (Rathbun); and cloaca of large holothurian, Molpadia (Holmes). Miss 
Rathbun, however, thinks Holmes ’s specimen may have been P. barnharti. 
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Pinnixa littoralis IIolmes 
Plate 40, figures 5, 6, 7, and 8 


Pinnixa littoralis Holmes, Proe. Calif. Acad. Sei, (2), 4, 571, pl. 20, figs. 
14-16, 1894 (1895); Оссав. Papers Calif. Асай. Sei, 7, 91, 1900; 
Rathbun, Н. A. E., 10, 188, 1904; Weymouth, Stanford Univ. Publ., 
Univ. Ser., no. 4, 58, 1910 (part: except fig. 5 and specimens from Puget 
Sound); Way, Puget Sd. Mar. Sta. Publ., 1, 362, fig. 14, 1917; Rathbun, 
Bull 17. S. Nat. Mus., 97, 145, text figs. 89, 90, pl. 31, figs. 5-8, 1918; 
Nininger, Jour. Ent. Zool, Pomona Coll, 10, 41, fig. 32, 1918. 


4 30. а 


a b 


Fig. 155. Pinnixa littoralis, X 6; a, left chela, 9; b, left chela, g (after 
Rathbun). 


Characters.—Carapace about twice as long as wide, pointed at sides, flattened 
above; a transverse depression behind the median region followed by a transverse 
intumeseence; orbits pointed at outer angle. Hands of chelipeds compressed, 
oblong but widening a little distally; fingers of female gaping; imunovable finger 
of male deflexed. Immature females as well as immature males have chelae usually 
resembling those of adult males, that is, with the fingers widely gaping, thumb 
short, and daetyl strongly curved. Merns of third pair of ambulatory legs of male 
twice as long as wide. 

Dimensions.—Type, length of carapace 4.5 mm., width 9.5 mm. 

Color.—Regarding this species, Miss Rathbun remarks that it 
...ean be distinguished from P. faba by the constantly different color. In forma- 
lin the carapaee and appendages of female have a light greenish yellow ground, 
with large blotches of coral red on anterior half. Eggs orange-vermilion, some- 
times ehestnut. First three ambulatory legs with a rufous band which embraces 
the propodus and part of the earpus. Male light dirty greenish-white, with bands 
on legs like those of female. 

A pair from near the station at Departure Bay [Vaneouver Island] are said 
by Doctor Fraser to be yellow (in plaee of eoral red), with а band of dull 
salmon on the legs. 

Miss Way gives the eolor as grayish white, often with brownish-tipped walking 
legs. 

Type Locality.—Bodega Bay, California. 

Distribution.—Sitka, Alaska, to San Diego, California. 

Remarks.—Some of the specimens were found in the holes of the common 
clam, Mya, others were picked up on the shore (Holmes). Of five hundred 
specimens taken by Fraser, the adults with few exceptions inhabited the giant 
clam, Sehizothaerus, while all the young of both sexes were taken from the small 
clam, Mya. Has also been found in Sazidomus, Macoma, and Paphia (Rathbun). 
The only speeimen recorded from Balboa Bay was found clinging to the outside 
of the slime tube of Cerianthus (Nininger). 
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Biological Survey of San Francisco Bay.—Pinnixa littoralis is 
represented in the collection by a single immature female specimen 
taken from a clam dredged at D 5709 (middle bay) in 10 to 1214 
fathoms on “muddy sand." For this station the annual mean tem- 
perature is 13.05? C with an annual range of 7.8? to 18.09 C; the 
mean salinity 24.39, range 15.2 to 30.1. One specimen of Pinniza 
franciscana was also taken at this station. 


Pinnixa barnharti Rathbun 
Plate 41 


Pinniza tumida Streets, Bull. U. S. Nat. Mus., 7, 115, 1877; not P. tumida 
Stimpson, 1858. 

Pinnira faba Rathbun, H. A. E., 10, 188, 1904 (part: speeimen from San 
Pedro). 

Ріппіха barnharti Rathbun, Bull. U. S. Nat. Mus., 97, 149, text fig. 91, 
pl..32, 1918. 

Original Description of Female.—Carapaee hexagonal, very eonvex in both 
direetions, sides truneate, antero-lateral margin a line of very fine granules not 
continued to hepatie region, side walls vertical, subhepatie region prominent, sur- 
faee eoarsely punetate toward the sides, furrow behind gastrie region shallow, 
three deep pits on each side anteriorly, posterior margin very concave. Lobes 
of front prominent and areuate, viewed from above. Orbits broadly oval, filled 
by the eyes. Antenna as long as width of front and one orbit. 

Chelipeds large; chelae rhomboidal, increasing greatly toward fingers, a sinus 
in lower margin near base of thumb; thumb subhorizontal, a little eurved or 
convex beneath, of nearly equal width throughout, tip obliquely truncate, lower 
corner armed with a short, sharp tooth, which is crossed by the sharp tip of the 
daetylus; daetylus oblique, making a large triangular gape with the thumb; a 
strong tooth at middle of dactylus, a fringe of hair above; a pateh of long hair 
in the gape. 

Merus of eheliped and [ambulatory] legs hairy above; merus and propodus 
of last two legs hairy below, earpus and propodus of last leg hairy above. 
[Ambulatory] legs thick, first nearly as long as second, but narrower, second 
reaching to dactylus of third, fourth to middle of carpus of third; merus of last 
3 legs convex above, propodus of all tapering, daetylus short, nearly straight, 
broad at base, acuminate. ( Rathbun.) 

Dimensions.—Type, female: length of carapace 10.7 mm., width 16.2 mm. 

Color.—The carapace in aleohol is largely a bluish purple; a few patches of 
same color on chelipeds and first three legs (Rathbun). 

Type Locality.—V enice, California; from cloaca of ‘‘sea eucumber’’ (holo- 


thurian). ; 

Distribution.—From Venice, California, to Ballenas Bay, Lower California 
(Rathbun). 

Remarks.— ‘Chela of male very like that of female except palm a little 
shorter; in small but mature female, palm is still shorter.... Commensal with 
holothurians, Molpadia’’ (Rathbun). 
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Pinnixa occidentalis Rathbun 
Plate 42, figures 5 and 6 


Pinniza occidentalis Rathbun, Proe. U. S. Nat. Mus., 16, 248, 1893 (part: 
except specimen from San Diego); Holmes, Occas. Papers Calif. Acad. 
Sci, 7, 89, 1900; Rathbun, Н. A. E., 10, 187, pl. 7, fig. 4, pl. 9, figs. 6, 
6a, 1904 (part: exeept specimens from Cape Fox) ; Weymouth, Stanford 
Univ. Publ, Univ. Ser., no. 4, text fig. 3, 1910; Rathbun, Bull. 1). Б. 
Nat. Mus., 97, 155, text fig. 96, pl. 34, fig. 1, 1918. 

Pinniza californiensis Rathbun, Proc. U. S. Nat. Mus, 16, 249, 1893; 
Holmes, Oceas. Papers Calif. Acad. Sci., 7, 90, 1900; Rathbun, H. A. E., 
10, 187, pl. 7, fig. 8, 1904; Weymouth, Stanford Univ. Publ., Univ. Ser., 
no. 4, 56, 1910 (part: except young female from Pacifie Grove). 


a А b 


Fig. 156. Pinniza occidentalis, d; a, dorsal view, X 1%; b, chela, X 3% 
(after Rathbun). 


Characters.—Carapaee more or less uneven, about twice as wide as long, 
occasionally a little more or a little less, with a single bilobed cardiac crest, 
anterolateral margin marked by a sharp, more or less granulated ridge rnnning 
from the orbit diagonally outward and backward, crossing the hepatie region, 
and forming the anterolateral margin of the carapace. Chelipeds stout, setose; 
palm broad, flat, shining on outside, immovable finger short, markedly deflexed, 
prehensile edge with a stout tooth in the middle and a small one near the tip; 
movable finger much curved, sometimes with a tooth in the middle. Ambulatory 
legs setose; first pair shorter than the chelipeds, weak; second pair longer and 
stronger than the first; third pair very long and strong, especially the merus, 
propodus longer than wide; fourth pair intermediate in length between the first 
and second; dactyli as long as the propodi. 

Dimensions.—T'ype, male: length of carapace 9.5 mm., width 19.5 mm.; female: 
length of carapace 10.5 mm., width 20.5 mm. 


Type Locality.—South of Unimak Island, Alaska. 


Distribution.—Unalaska to Magdalena Bay, Lower California. Shallow water 
to 238 fathoms. 


Remarks.—Cardiae ridge blunter in female than in male, immovable finger 
longer, third ambulatory leg shorter and wider, about two and one-half times as 
long as wide, Specimens vary in the proportion of length to width of carapace, 
in the prominence of cardiac ridge, in the direction of the margins of the second 
abdominal segment of the male, in the length of the immovable finger of the 
male (Rathbun). Commensal in the burrows of the gephyrean worm Echiurus 
(Kineaid, from Rathbun). 


Biological Survey of San Francisco Bay.—Pinniza occidentalis was 
only taken outside the bay at three stations, D 5785, 5788, and 5789, 
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at depths between 33 and 68 fathoms. The bottom in all three cases 
was ‘‘very fine, green sand." The range of temperature (bottom) 
9.3? to 9.8°C; range of salinity, 34.2 to 34.3. 


Pinnixa franciscana Rathbun 
Plate 42, figures 1, 2, 3, and 4 


Pinniza franciscana Rathbun, Bull. U. S. Nat. Mus., 97, 161, text fig. 100, 
pl. 35, figs. 1-4, 1918. 

Original Description of Female.—Near P. occidentalis, but earapaee smoother, 
cardiac ridge blunt and straight. Propodus of cheliped small, upper edge convex, 
densely granulate, lower margin straight from near the wrist to end of finger; 
outer surface with a granulate ridge just above lower edge, continued to end 
of finger and fringed above with hair, also a line of granules through the 
middle, and two lines of punctae and hairs on upper half. Fingers wide, not 
gaping, tips crossing, a wide triangular tooth at middle of dactylus, a similar 
tooth on distal half of fixed finger. First [ambulatory] leg reaches nearly to 
middle of dactylus of second, second nearly to end of third, fourth to middle of 
earpus of third; merus of third leg one and two-thirds times as long as wide, 
distally narrow (Rathbun). 

Dimensions.—Type, female: length of carapace 5.7 mm.; width 11 mm.; length 
of third leg about 12 mm. 

Type Locality.—S8an Francisco Bay, California, 10 to 12% fathoms (‘‘ Alba- 
tross’’ station D 5709). 

Distribution—San Francisco Bay, California (see below, Biological Survey 
San Francisco Bay). 

Remarks.—Male differs from female in sharpness of cardiac ridge. Cardiac 
ridge in female may be somewhat sharp, as in female, station [D] 5743. The 
merus of second [ambulatory] leg is very slender in the young female and increases 
proportionally more rapidly in width than the body in size, Cheliped of male not 
known (Rathbun). 


Biological Survey of San Francisco Bay—Pinnixa franciscana 
has been found only in San Francisco Bay, where it was taken at 
seven of the dredging stations (D 5709, 5715, 5723, 5743, 5772, 5824, 
5825), from off Poimt San Pedro in the upper bay to off the Mission 
Rock in the lower bay, and ranging from 114 to 1514 fathoms in 
depth (see plate 9). One specimen was taken at all but one station 
(D 5825), located about halfway between Angel Island and the 
Southampton Shoal Light, where six were obtained. The bottom 
in all cases was more or less sandy mud accompanied in at least two 
cases with numerous worm tubes, the probable habitat of this species. 
The lowest and highest annual mean temperatures and salinities for 
the stations at which P. franciscana was taken, given here in view of 
its apparently sedeutary habits, range respectively from 12.0? to 13.3? 
C, and from 24.4 to 31.0. 
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Pinnixa schmitti Rathbun 
Plate 42, figures 7, 8, and 9 


Pinniza occidentalis Rathbun, Н. A. E., 10, 187, 1904 (part: specimens 
from Cape Fox). 

Pinniza schmitti Rathbun, Bull. U. S. Nat. Mus., 97, 162, text fig. 101, 
pl. 35, figs. 6, 7 and 9, 1918. 


Fig. 157. Pinnixa schmitti, chela, d, X 7 (after Rathbun). 


Original Description of Female.—Like franciscana but carapace more oblong, 
as sides are less pointed and anterolateral marginate erest is more prominent. 
Cardiae ridge obsoleseent, broad and smoothly rounded; from a point behind 
each extremity, a smooth ridge curves forward to the anterior branchial angle, 
widening distally. Palm swollen, upper and lower margins convex, the latter 
becoming slightly coneave under base of finger, which last inelines upward 
distally; outer and upper surfaces granulate, granules thinnest in middle, forming 
a line near lower edge, especially of finger, but very different from sharp, raised 
line in franciscana, prehensile edges of fingers meeting, sinuous. Relative lengths 
of [ambulatory] legs as much as in franciscana, but merus of third [ambulatory] 
leg less dilated, twice as long as wide, margins granulate, as also of the propodus 
(Rathbun). : 

Dimensions.—' Туре, female: length of carapace 5 mm., width 8.5 mm., length 
of third ambulatory leg about 9.7 mm. A male specimen: length of carapace 
5 mm., width 9.2 mm., length of third ambulatory leg about 10 mm. 

Type Locality.—San Francisco Bay, California, 9% to 11 fathoms (‘‘ Alba- 
tross’’ station D 5723). 

Distribution.—Port Levasheff, Unalaska, Alaska, to San Francisco Bay, Cali- 
fornia; 7 to 80 fathoms (Rathbun). 

Remarks.—1n the fully developed male the chela is much higher in proportion 
to its length than in the female, its margins straighter, surface non-granulate, the 
thumb very short, the dactylus bent in an obliquely vertical direction, prehensile 
edges each obseurely bidentate. Abdomen suboblong, its sides slightly convex. 

There are males in which the ehelae are similar to those of the female, that is, 
swollen, granulate, thumb only a little shorter than daetylus; they differ from 
those of the female in being more swollen and dactylus shorter. 

There is some variation (1) in the width of the legs, but as they are of the 
same general shape I am disposed to think that the specimens listed below are 
all of one species; (2) in the length and prominence of the granulate, antero- 
lateral ridge; (3) in the inequalities of the dorsal surface of the сатарасе 
(Rathbun). 


Biological Survey of San Francisco Bay.—This species was taken 
only within the bay at five stations (D 5706, 5715, 5718, 5723, 5825), 
having approximately the same range as those at which P. franciscana 
was taken: from off Point San Pedro in the upper bay, to off Mission 
Rock in the lower bay (see plate 9). Although only one speeimen 
was taken at each station, the center of greatest abundance like that 
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of the preceding speeies, is about halfway between Angel Island and 
the Soutliampton Shoal light, where three of the hauls lie in elose 
proximity to one another (D 5706, 5718, 5825). At one of these 
(D 5825) as well as at its only upper (D 5715) and lower bay (D 
5723) stations, it was taken in company with P. franciscana and like 
it was found on bottom of the same general character; and it appar- 
ently has the same habits, for at two of the stations numerous worm 
tubes were brought up. The annual mean temperature and salinities, 
which range respectively from 12.7? to 13.3? C, and from 25.3 to 29.6, 
correspond very closely to those given for P. franciscana. 


Pinnixa hiatus Rathbun 
Plate 43, figures 1, 2, 3, and 4 


Pinnira hiatus Rathbun, Bull. U. S. Nat. Mus., 97, 164, text fig. 102, pl. 36, 
figs, 1-4, 1918. 

Original Description of Female.—Carapace very wide, narrowed at sides, 
anterolateral margin arcuate without a definite angle and marked by a raised 
апа finely granulate edge up to hepatie region; posterior margin very long and 
straight; front advanced, widely emarginate in dorsal view. Surface smooth, 
sparingly punctate, a groove behind gastric region. Subhepatic region prom- 
inent. Orbits oval, filled by eyes. 

Palm suboblong, upper margin convex, lower margin of palm and thumb 
sinuous, a granulated ridge on distal half just above lower edge. А correspond- 
ing ridge on dactylus. Thumb definitely shorter than dactylus and curving up 
toward it, extremity obliquely notched by means of a tubereuliform tooth. 
Daetylus curved, a tooth just behind middle; a wide gape when fingers are 
closed, 

Merns of first [ambulatory] leg slender, of other legs narrowed at distal 
end; carpus of all legs longer than propodus; propodus tapering distally, but 
wider at end than adjoining end of dactyl; dactyls styliform, more slender in 
first and second pairs; in third pair, the anterior edge of merus and posterior 
edge of propodus is finely saw-toothed, posterior edge of merus more coarsely 
granulate, anterior edge of dactylus spinulous. Posterior margin of merus of 
second leg finely granulate. Posterior margin of third leg and both margins 
of last leg fringed with hair (Rathbun). 

Dimensions.—Type, female: length of carapace 3.6 mm., width 7.7 mm. 

Typc Locality.—Off Santa Catalina Island, California; 50 fathoms; known 


only from a single female specimen. 


Pinnixa tubicola Holmes 
Plate 43, figures 5, 6, 7, and 8 


Pinnixa tubicola Holmes, Proc. Calif. Acad. Sei, (2), 4, 569, pl. 20, figs. 
17-18, 1894 (1895); Oceas. Papers Calif. Acad. Sci., 7, 91, 1900; Rath- 
bun, H. A. E., 10, 187, 1904; Weymouth, Stanford Univ. Publ, Univ. 
Ser. по. 4, 57, text fig. 4, 1910; Way, Puget Sd. Mar. Sta. Publ, 1, 
361, fig. 13, 1917; Rathbun, Bull. U. S. Nat. Mus., 97, 165, fig. 103, 
pl. 36, figs. 5-8, 1918. 

Characters.—General form subeylindrical. Carapace about two and one-half 
times as wide as long in the female, and twiee as broad as long in the male; 
a shallow, transverse depression behind the gastric region which is a convex 
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(not erested) transverse intumescence, from which the carapace curves sharply 
downward toward the broad, slightly concave posterior margin; outer portion 
of anterolateral margin defined by a ridge. Chelipeds rather small; hand oblong, 
longer than the preceding joints combined, fingers hooked at the tips, their inner 
margins meeting when closed; immovable finger not deflexed, but curved upward 
distally; lower margin of palm eonvex. First pair of ambulatory legs slender 
with slender daetyls about equaling propodi in length; seeond pair much longer 
and stouter than first pair with relatively stouter daetyls, slightly shorter than 
their propodi; third pair stouter and a little longer than the second and furnished 
with shorter and stouter dactyls, dactyls markedly shorter than propodi, propodi 
about as long as wide; fourth pair of ambulatory legs similar to but much 
shorter than third, reaehing, however, but not exeeeding the end of the merus 
of the third pair. 

Dimensions.—Type: length of earapaee 4 mm., width 10 mm. 

Color.—Golden brown with spots of bluish gray on dorsal surfaee; mueh 
lighter and of uniform color on ventral surfaee (Way). 

Type Locality.—Trinidad, Cape Mendoeino, California. 

Distribution.—From Puget Sound to San Diego, California (Rathbun). 

Remarks.—In caleareous tube of worm, Trinidad, California (Holmes), and in 
tubes of Amphitrite (Way, from Rathbun). 


4 


Pinnixa weymouthi Rathbun 
Plate 43, figures 9 and 10 


Pinniza ealiforniensis Weymouth, Stanford Univ, Publ, Univ. Ser., no. 4, 
56, 1910 (part: young female from Paeifie Grove). 

Pinnira faba Weymouth, Stanford Univ. Publ, Uuiv. Ser., no. 4, 59, 
fig. 7 (part: not synonymy). 

Ріптіха weymouthi Rathbun, Bull. U. S. Nat. Mus., 97, 166, text fig. 104, 
pl. 36, figs. 9 and 10, 1918. 


Original Deseription of Male.—Carapaee smooth; eardiae region a transverse 
rounded elevation; sides subtruneate, anterolateral angles rather prominent; front 
deflexed, advanced; anterolateral margin sharp, from hepatie region backward; 
posterior margin little wider than base of abdomen. 

Chelae pubeseent; upper and lower margins of manus convex; fingers sub- 
conieal, horizontal, eurving toward eaeh other near tips, edges sinuous, meeting, 
tips erossing. 

[Ambulatory] legs pubeseent, espeeially last two segments, propodi convex on 
both margins; first leg narrow, propodus no longer than wide, daetylus long and 
nearly straight; seeond leg wider, but similar, reaehing end of propodus of third 
leg; third leg wide, daetylus slightly eurved; fourth leg similar but smaller, 
reaching middle of carpus of third. 

Abdomen with first segment very wide at base, its sides very oblique; second 
to sixth segment gradually diminishing, sixth constricted at middle; seventh short, 
margin broadly rounded (Rathbun). 

Description of Female.—The female referred to here is about the same size аз 
the male but has a thin shell, so that its shape is not well defined. Front less 
advanced and anterolateral margin less sharply marked than in male. Chelae not 
pubeseent outside, similar in shape to those of male, exeept that the thumb is a 
little shorter. [Ambulatory] legs are as in male (Rathbun). 

Dimensions.—Type, male: length of carapace 3.3 mm.; width 5.3 mm. 

Type Locality.—Monterey Bay, California; 5 fathoms. 

Disiribution.—Monterey Bay, California; beaeh to 5 fathoms (1 male, off 
Monterey Wharf, 5 fathoms; 1 ovigerous female, Third Beach, Pacifie Grove, 


free on the beach) (Rathbun). 
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Remarks.— 

‘Related to P. tubicola, schmittt, and hiatus, all of which have smooth carapaces, 
swollen palms, and nearly straight dactyli of the legs; weymouthi is narrower, 
its sides truncated, and antero-lateral angle more prominent. The male abdomen 
of tubicola is more triangular, that of schmitti has more convex margins than in 
weymouthi (Rathbun). 


Genus Scleroplax Rathbun 


Carapace transverse, hard. Outer maxilipeds with ischium rudimentary; 
merus longer than broad, oblique, not curved, winged on the margins; palp three- 
jointed; last joint artieulated near the proximal end of the inner margin of the 
preceding one. Ambulatory legs similar in character, slender; third pair the 
longest, but slightly exceeding the others. 


Scleroplax granulata Rathbun 
Plate 44, figures 1, 2, and 3 


Scleroplax granulata Rathbun, Proc. U. S. Nat. Mus., 16, 251, 1893. 

Pinniza (Scleroplax) granulata Holmes, Oecas. Papers Calif. Acad. Sei, 
7, 94, 1900. 

Scleroplax granulata Rathbun, Н. A. E., 10, 188, pl. 7, fig. 5, 1904; Wey- 
mouth, Stanford Univ, Publ., Univ. Ser., no. 4, 59, text fig. 8, 1910; 
Way, Puget Sd. Mar. Sta. Publ., 1, 362, fig. 15, 1917; Rathbun, Bull. 
UE BS Мар Mus, ӘЙ ІШІ text Пе. 109, pl SM, песе lS, Ота, 


Characters.—Carapace subpentagonal, hard, granulate anteriorly and near the 
margins, punctate elsewhere; a granulated ridge defines the lateral margin; front 
narrow, produced, slightly convex as seen from above; orbits nearly circular, 
eye-stalks very short and thick; antennules almost transverse. Ambulatory legs 
slender, granulate, the third pair longest, the second longer than the first, the 
first pair weakest; the joints narrow, flattened; the dactyls very slender, almost 
straight, and equal the propodal joints in length. Abdomen of male narrow, 
tapering very gradually to the broad terminal segment; third, fourth, and fifth 
segments partially anchylosed; abdomen of female very smooth and shining, 
fringed with hair, not reaching beyond the sternum. 

Dimensions.—Type, female: length of carapace 6 mm., width 8 mm. 

Color.—Grayish white, very much darker after moultings (Way). 

Type Locality.—Ensenada, Lower California. 

Distribution.—Puget Sound, to Ensenada, Lower California (Rathbun). 

ltemarks.—Has been taken from the shell of Mya (Rathbun). 


Biological Survey of San Francisco Bay—Only one specimen of 
Scleroplax granulata was taken and that in the middle bay (D 5775) 
in company with Crago munitella, in 4 to 7 fathoms. The bottom was 
composed of ‘large and small angular rock fragments ;’’ annual mean 
temperature 12.01? C, range 8.7? to 14.3? C; salinity, mean 31.04, 
range 26.6 to 33.3. 
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Genus Opisthopus Rathbun 


Carapace usually firm and unyielding, smooth, subquadrilateral or suborbieular; 
regions not defined, lateral margins regularly areuated. Outer maxillipeds with 
ischium well developed, merus broad; palp three-jointed, last joint articulated 
on the inner side of the preceding one. Ambulatory legs subequal in length, 
joints flattened. 


Opisthopus transversus Rathbun 
Plate 44, figures 4 and 5 


Opisthopus transversus Rathbun, Proc. U. S. Nat. Mus., 16, 252, 1893; 
Holmes, Оссаз. Papers Calif. Acad. Sci., 7, 97, 1900; Rathbun, H. A. E., 
10, 188, text fig. 95, 1904; Weymouth, Stanford Univ. Publ., Univ. Ser., 
no. 4, 61, text fig. 9, 1910; Rathbun, Bull U. S. Nat. Mus., 97, 173, 
text fig. 110, pl. 37, figs. 4, 5, 1918; Nininger, Jour. Ent. Zool., Pomona 
Coll, 10, 36, fig. 8, 1918. 


Fig. 158. Opisthopus transversus, Ф, dorsal view, X 125 (from Rathbun, U. 8. 
N. M.). 


Characters.—Carapace transverse, convex, thin but not soft and yielding; 
angles rounded; front deflexed, almost straight when seen from above, with a 
slight median suleus; antennules well developed, lodged in deep, diagonal fossae. 
Ambulatory legs similar in character; joints rather broad, except the dactyls, 
whieh are eurved and small, a little more than half the length of the propodal 
joints; second pair of legs the longest, fourth pair the shortest, reaching midway 
of the propodal joint of the preceding pair. Abdomen of male narrow at base, 
tapering regularly from the third to the terminal joint or telson, whieh is sub- 
quadrilateral; abdomen of female very wide and long, almost covering the maxili- 
peds. Тһе female may reach maturity while its abdomen is still as narrow as that 
of the male. 

Dimensions.—Type, female: length of сатарасе 14 mm., width 18 mm.; male: 
length of сагарасе 8.5 mm., width 9.8 mm. 

Color.—Carapace richly spotted with vermilion to deep red, polished almost 
to pearly smoothness (Nininger). 

Type Locality.—Monterey, California. 

Distribution.—Monterey to San Diego, California (Rathbun). 

Remarks.—Found in Lucapina crenulata, the large keyhole limpet; in siphon 
of Pholas, the rock-boring mollusk; in mantle cavity of the mussel, Mytilus edulis ; 
and in the common holothurian, Stichopus californicus (Rathbun). Mr. Е.Р. 
Chace, of Los Angeles, recently took a female specimen from the gill chamber of 
a univalve mollusk, Astraca undosa, and numerous others of both sexes from the 
shells of Schizothaerus. 
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Family GRAPSIDAE 


Carapace quadrate, flattened, or moderately convex; lateral margins straight 
and parallel or slightly areuate, frequently toothed; front never very narrow, in 
general decidedly broad; orbits and eye-stalks of moderate size. Antennules 
folding back transversely or obliquely. Third maxillipeds with more or less of a 
gape left between them. 


KEY TO THE CALIFORNIA GENERA OF THE GRAPSIDAE 


I. Carapace as long as or longer than broad, suborbieular, smooth. Anterior 
edges of ambulatory legs with a thick, dense fringe of hair. Pelagie 
crabs, usually found on floating seaweed in the open ocean. 

Planes, p. 272. 

IL Carapace considerably broader than long. Anterior edges of ambulatory legs 
if hairy only sparsely so, never with a dense fringe. Littoral crabs 
found on mud flats or among rocks along shore. 

A. Carapace transversely striated. External maxillipeds with a wide 
rhomboidal gape between them. 

1. Orbits normal, deep, and concave. 

Pachygrapsus, p. 269. 

2. Orbits not normal, with posterior surface bulging outward, convex 

instead of concave. (Only one specimen known, from San Diego.) 

Grapsodius, p. 276. 


B. Carapace more or less smooth. External maxillipeds only moderately 


aping. 
= Hemigrapsus, p. 212. 


Genus Pachygrapsus Randall 


Carapace marked with transverse striae; anterolateral margins entire, or with 
one or two teeth. Outer maxillipeds with a wide rhomboidal gape between them; 
merus as broad as or broader than long, distally truncated, and bearing the palp 
at its summit. Abdomen of male covers the sternum at its base. 


KEY TO THE CALIFORNIA SPECIES OF PACHYGRAPSUS 


I. Merus of last pair of ambulatory legs with two or three sharply distinct 
teeth at posterodistal angle. Frontal (interorbital) margin distinetly sinu- 
ous in frontal aspect. Lateral margins of carapace converging posteriorly 
from the lateral tooth. 

transversus, p. 271. 


II. Merus of last pair of ambulatory legs with posterodistal angle inconspicuously 
dentieulate or entire. Frontal (interorbital) margin practically straight in 
frontal aspect. Lateral margins of carapace strongly arcuate. 

crassipes, p. 270. 
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Pachygrapsus crassipes Randall 
Plate 45 


Pachygrapsus crassipes Randall, Jour. Acad. Nat. Sei. Phila., 8, 126, pl. 5, 
fig. 4, 1839; deMan, Notes Leyden Mus., 12, 86, pl. 5, fig. 11, 1890; 
Holmes, Oceas, Papers Calif. Acad. Sci., 7, 79, 1900; Rathbun, H. A. E., 
10, 189, 1904; Weymouth, Stanford Univ. Publ, Univ. Ser., no. 4, 61, 
pl 13, fip 41, 1910; Baker, Rept. Laguna Mar. Lab., 1, 102, 1912: 
Rathbun, Bull. U. 8. Nat. Mus, 97, 241, pl. 59, 1918. 


Fig. 159. Pachygrapsus crassipes (after deMan). 


Characters.—Carapaee nearly square, moderately convex; lateral margins 
strongly arcuate; entire upper surface except cardiac and intestinal regions trans- 
versely striated; frontal (interorbital) margin practically straight in frontal 
aspect; sides with a single tooth behind the prominent postórbital. Outer 
maxillipeds with merus quite strongly produced at antero-internal angle. Hand 
of adult male larger than all the preceding joints combined, a raised line usually 
present on the upper side of the palm and a delieate line on the lower 
portion of the outer surface. Merus of last pair of ambulatory legs with postero- 
distal angle entire. 

Dimensions.—Type, male: length of carapace about 40.6 mm., width between 
43.2 and 45.7 mm. Carapace of Bay specimens ranged from 7 to 38 mm. in width, 
the greater number measuring about 25 mm. aeross. 

Color.—General color in life a very dark red with a variable amount of 
whitish eolor, whieh is sometimes almost entirely absent and again gives to the 
whole a light shade. A line of the light eolor is usually present in front of each 
of the striae of the earapaee, and spots of it in the intestinal and eardiae regions. 
The ambulatory legs are similar in color to the carapace, the chelipeds are gen- 
erally tan colored, veined with red. The thin euticle at the joints is a livid green 
(Weymouth). 

Type Locality —Sandwich Islands (doubtful). 
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Disiribution,—From Oregon io Gulf of California; Japan; Korea. The 
locality given by Randall, the Sandwich Islands, is too doubtful to be relied upon 
(Rathbun). 

Remarks.—This is the very abundant shore crab which is so common scuttling 
over the stones of the higher beach. It sometimes contains a large parasitic 
isopod in its branchial cavities (Baker). 


Biological Survey of San Francisco Bay.—Pachygrapsus crassipes 
also proved to be a strietly littoral species, apparently less abundant 
and less widely distributed than Hemigrapsus nudus. Seven speci- 
mens were collected among the rocks at Point Bonita, and one each, 
on the Presidio shore, at Sausalito, and on Red Rock. 


Pachygrapsus transversus (Gibbes) 


Grapsus transversus Gibbes, Proc. Amer. Assoc. Adv. Sci., 3, 181, 1850. 

Goniograpsus innotatus Dana, Crust. U. S. Expl. Exped., pt. 1, p. 345, 1852, 
pl. 21, fig. 9, 1855. 

Pachygrapsus transversus Rathbun, Н. A. E., 10, 189, 1904; Proc. U. 8. 
Nat. Mus., 28, 548, pl. 46, fig. 3, 1910; Bull. U. S. Nat. Mus., 97, 214, 
pl. 61, figs. 2, 3, 1918. 


Fig. 160. Pachygrapsus transversus, d, X %, right cheliped omitted (after 
Dana). 


Characters.—Carapace about one-third broader than long, lateral margins quite 
strongly eonvergent posteriorly from the last lateral tooth; upper surface trans- 
versely striated, most distinctly so anteriorly, becoming obsolete posteriorly; several 
of the striae converge toward the lateral tooth on each side; sides with a well 
marked tooth behind the postorbital; frontal (interorbital) margin distinctly 
sinuous in frontal aspect. Hands smooth or finely granulate, with a raised, some- 
times obsolete line on the upper margin, and another on the outer surface, near 
the lower edge, running to the tip of the immovable finger. Merus of last pair 
of ambulatory legs with two or three sharply distinet teeth at the posterodistal 
angle. 

Dimensions.—Length of carapace 15 mm., width 20 mm. (Dana). 

Туре Locality —Key West, Florida. 

Distribution California (Kingsley) to Peru; Galapagos Islands; Oriental 
region; West Africa; Bermudas; Bahamas and Florida Keys to Rio de Janeiro 
(Rathbun). 
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Genus Planes Bowdich, Leach 


Carapace smooth, convex, subquadrate or more or less suborbieular; with a 
slight noteh or tooth behind the aeute orbital angle. Anterior edges of ambula- 
tory legs with a dense fringe of hair. Pelagic crabs, usually found on floating 
seaweed in the open ocean. 


Planes minutus (Linnaeus) 
Plate 46 


Cancer minutus Linnaeus, Syst. Nat., ed. 10, 1, 625, 1758. 

Planes minutus Rathbun, H. A. E., 10, 189, 1904; Weymouth, Stanford 
Univ. Publ, Univ. Ser., no. 4, 63, pl. 14, fig. 44, 1910; Rathbun, Bull. 
U. S. Nat. Mus., 97, 253, pl. 63, 1918. 

Characters.—Carapace as long as or longer than broad, suborbieular, prae- 
tieally smooth, a few faint lines toward anterior and lateral portions of carapace; 
the single blunt tooth behind the postorbital sometimes obsolete. Hand with 
several oblique lines above and below, and a somewhat obseure longitudinal line 
on the lower portion of the palm running out on the immovable finger. Anterior 
edges of ambulatory legs with a dense fringe of hair. 

Dimensions.—'|wo specimens from off Point Loma, eolleeted by the ‘‘ Alba- 
ітовв,”? measure, male: length of carapace 15 mm., width 14 mm.; female: length 
of сатарасе 20 mm., width 19 mm. i 

Color.—Color varies from light cream with pinkish tinge and light brown 
mottled to a very dark nut-brown, occasionally with a bluish east on earapaee 
and yellowish legs, sometimes with whitish blotehes and markings on upper 
surface, (Murray and Hjort, 1912, pl. 6.) 

Type Locality.—'*In Pelagi Fuco natante’’ (Linnaeus). 

Distribution.—Temperate and tropieal seas. Taken at sea, west of Humboldt 
Bay, in Avalon Bay, Santa Catalina Island, and off Point Loma and San Diego, 
California (Rathbun). During the month of August, 1918, two small specimens, 
averaging about a half ineh in width, were picked up from the beach at the 
Seripps Institution, La Jolla, California, by Messrs. P. L. Barnhart and H. J. 
Snook. 


Genus Hemigrapsus Dana 


Carapace not markedly striated; with two teeth behind the orbital angle. 
Outer maxillipeds without a wide rhomboidal gape, only moderately gaping; 
merus large and not produced at the antero-external angle; palp joined in a 
noteh at about the middle of the distal margin. Abdomen of male does not 
cover the sternum at its base. 


KEY TO THE CALIFORNIA SPECIES OF HEMIGRAPSUS 


I. Ambulatory legs hairy. Front with a deep sinus in the middle. Hands of 
chelipeds not spotted with red. А 

oregonensis, p. 274. 

ТІ. Ambulatory legs smooth. Front arcuate, very slightly sinuous. Hands of 


chelipeds spotted with red. 
nudus, p. 213. 


1921] Schmitt: The Marine Decapod Crustacea of California 213 


Hemigrapsus nudus (Dana) 
Plate 47 


Pseudograpsus nudus Dana, Proc. Acad, Nat. Sci. Phila., 5, 249, 1851; 
Crust. U. S. Expl. Exped., 1, 335, 1852, pl. 20, fig. 7, 1855. 

Heterograpsus nudus Rathbun, R., The Fisheries and Fishery Industries of 
the U. S., sec. 1, p. 765, 1884. 

Brachynotus nudus Holmes, Oceas. Papers Calif. Acad. Sci., 7, 81, 1900. 

Hemigrapsus nudus Rathbun, H. A. E., 10, 189, 1904; Weymouth, Stanford 
Univ. Publ, Univ. Ser., no. 4, 62, pl. 14, fig. 42, 1910; Rathbun, Bull. 
WS Nat Mites, Бу 207, ol (4%, 19187 


Fig. 161. Hemigrapsus nudus, X 44 (after Dana). 


Characters.—Carapace posteriorly flat, smooth, and punctate, anteriorly con- 
vex, undulated, and furnished with small, scattered granules; front arcuate, 
very slightly sinnous (front bilobed, median emargination shallow but compara- 
tively broad). Chelipeds smooth, mottled above with small, round, red spots; in 
the adult male there is a rounded lobe on the antero-internal angle of the merus, 
and a patch of long hair on the inner surface of the hand. Ambulatory legs 
naked, rather short; daetyls short, stout, scabrous, those of last pair less than 
two and one-half times, often less than twice as long as wide, and up-turned 
at the tip. 

Dimensions.—Type, female: length of carapace 22.3 mm., width 26.5 mm.; 
male: length of carapace 22.6 mm., width 26.1 mm. Width of carapace of the 
Bay specimens ranged from 9 to 39 mm., the greater nnmber being about 25 mm. 
wide. 

Color.—Quite variable. It is generally of a mahogany red, but may be a 
purplish tone, dark red, or red marbled with white. I have seen some specimens 
with the upper side almost entirely white (Holmes). Ambulatory legs similar to 
carapace; chelipeds lighter, marked with numerous small spots of darker red 
(Weymouth). But amid all the variations of color the red spots on the chelipeds 
remain an absolutely constant character so far as I can determine. Young speci- 
mens present greater color variation than older ones (Holmes). 


Type Locality.—Puget Sound. 
Distribution.—From Sitka, Alaska, to Gulf of California (Rathbun). 
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Biological Survey of San Francisco Bay—Hemigrapsus nudus is 
a strietly littoral species, reeorded only from the middle bay, doubtless 
because all shore collecting was confined to that seetion. Specimens 
from one to a dozen or more were obtained at Point Bonita, along the 
Presidio shore, at Sausalito, north of the Key Route pier, on Red 
Rock, aud in tide pools along the Richmond shore, north of the 
Standard Oil pier. 


Hemigrapsus oregonensis (Dana) 
Plate 48 


Pseudograpsus oregonensis Dana, Proe. Acad. Nat. Sci. Phila., 5, 248, 1851; 
Crust. U. S. Expl. Exped., 1, 334, 1852, pl. 20, fig. 6, 1855. 

Heterograpsus nudus Rathbun, R., The Fisheries and Fishery Industries 
of the U. S., see. 1, p. 765, 1881. 

Brachynotus oregonensis Holmes, Oceas. Papers Calif. Aead. Sci, 7, 82, 
1900. 

Hemigrapsus orcgonensis Rathbun, Н. A. E., 10, 189, 1900; Weymouth, 
Stanford Univ. Publ, Univ. Ser., no. 4, 63, pl. 14, fig. 43, 1910; Rath- 
bun, Bull. U. S. Nat. Mus., 97, 270, pl. 70, 1918. 


Fig. 162. Hemigrapsus oregonensis, outline of front, X 45 (after Dana). 


Characters.—Carapace more strongly undulated in front than in H. nudus, 
but not so much flattened behind; posterior portion not punctate, and anterior 
portion may be sparsely granulate; front with a deep sinus in the middle, front 
four-lobed, the median lobes the most prominent. Chelipeds smooth, not spotted 
with red; in the adult male there is а rounded lobe on the antero-internal angle 
of the merus, and a pateh of long hair on the inner surfaee of the hand. Ambula- 
tory legs hairy; dactyls narrower than in Н. nudus, those of the last pair 
upturned. 

Dimensions.—Type: length of сагаразе 21.2 mm., width 24.4 mm. Тһе Bay 
speeiinens ranged from 3 to 29 mm. in width of carapace, the greater number being 
about 20 mm. wide. 

Color.—In life a light grey, with minute blaekish or dark blue spots, which 
ате more numerous in some regions than in others. Legs lighter, marked with 
similar spots; hands of ehelipeds whitish iu tone, without spots (Weymouth). 

Type Locality.—Puget Sound. 

Distribution, —From Prinee William Sound, Alaska, to Gulf of California 
(Rathbun). 

Remarks.—This speeies may be readily distinguished from the preceding by 
its dull eolor, hairiness of the legs, the four-lobed front, and absence of round 
red spots on the ehelipeds so eharaeteristie of that closely related species 
(Holmes). 
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Biological Survey of San Francisco Bay.—Regarding the occur- 
renee of this species Dr. Rathbun (1884, p. 765) says, “Н. oregonensis 
is especially abundant in muddy sloughs of salt or brackish water 
where it literally swarms. Hundreds of uplifted threatening elaws. 
weleome the intruder who ventures near the mud flats when the tide 
is out. 

In view of these remarks our shore colleetions, which were eonfined 
to the middle bay, eonstitute а very imperfeet littoral distribution 
pieture. Four speeimens were taken among the roeks at Point Bonita 
hetween tide marks, thirty at Sausalito, one at Tiburon in a 150-foot 
seine, twelve from the piles of the Key Route pier, eighty-three on 
the mud flats north of the Key Route pier, thirty-four along the Rieh-. 
mond shore north of the Standard Oil pier, and twenty-five among 
roeks on Red Rock. 

However, when the dredging records are consulted we find that 
Hemigrapsus oregonensis was taken very much more frequently in 
the lower than in the other divisions of the bay (see plate 10). It is 
in the lower bay that the muddy bottom preferred by this species 
predominates. Here it was taken at sixteen stations (80%), of which 
the greater number, eleven, were recorded as more or less shelly 
as they were prineipally in oyster-beds; but it must be remembered 
that in the lower bay these shelly bottoms are primarily mud bottoms 
(Townsend, 1893, p. 348, 350). Тһе other five stations from the 
lower bay were on a pure mud bottom in three eases, on muddy sand 
in another, and on an uneharaeterized bottom at the remaining one. 

In the upper bay this species was taken at but two (10.4%) of 
the stations, both of whieh (D 5817, 5819) were made with the sledge 
trawl off Point Pinole on a somewhat gritty mud bottom; for the 
middle bay we likewise have only two reeords (10%), dredged in-shore 
with the launch off Point San Quentin on an uneharaeterized bottom 
(D 5750), and along the south side of Golden Gate, inside of Fort 
Point (D 5778), on a bottom largely made up of ‘‘fine, elean, gray 
sand and medium sized rounded stones.’ 

Тһе average number of speeimens per haul in the lower bay was 
sixteen and eight-tenths as eompared with one and five-tenths speei- 
mens per haul for the upper and middle bays. The greatest number 
of specimens taken at any station was one hundred and two dredged 
in 114 to 314 fathoms (D 5768) off Alameda, in the upper part of 
the lower bay. Seven (35%) of the total number of dredging stations 
made in the bay were in less than 2 fathoms of water, only five (25%) 
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exeeeded 5 fathoms, while the remaining eight (40%) were of inter- 
mediate depth. One speeimen was seeured while making hydrographie 
observations in the No. 2 Dumbarton oyster bed (ТЇ 5256). 

The extremes of temperature and salinity for this speeies as 
observed at the hydrographie stations, correlated with the dredging 
stations from which it was obtained are, respectively, 11.0? to 16.6? C, 
and 17.5 to 31.6. 

A eomplete list of stations ineludes: D 5730, 5750, 5766-5768, 
5118, 5181, 5782, 5784, 5803, 5810-5814, 5817, 5819, 5847, 5848, 5849; 
H 5256; Sausalito, Jan. 18, Feb. 14 and 17, Mar. 14, 1913; Point 
Bonita, Aug. 1, 1912; Key Route pier, piles, Aug. 2, 1912; north 
of Key Route pier, Aug. 2, 1912; Red Roek, Aug. 3, 1912; Riehmond 
shore, Standard Oil pier, Aug. 3, 1912; Tiburon, Apr. 29, 1913. 


Genus Grapsodius ITolmes 


Сатарасе striated above, with the sides eonverging behind, and armed with 
a single tooth behind the postorbital. Front broad, not deflexed, but with the 
median portion depressed.  Eye-peduneles short. Orbits with the posterior sur- 
face bulging outwards instead of concave. Maxillipeds narrow, widely gaping, 
and devoid of an oblique piliferous ridge; merus snbeordate, shorter than the 
isehimm, the antero-internal angle produced; palp joined near the middle of the 
distal margin of the merus. Dactyls spinulous. Abdomen of the male seven- 
jointed. 


Grapsodius eximius Holmes 


Grapsodius eximius Holmes, Oeeas. Papers Calif. Асай. Sei., 7, 84, 1900. 


Original Description.—Carapaee undulated in front and flattened behind. 
where it is more strongly striated; sides strongly eonverging posteriorly. The 
front is over one-half the width of the earapace and has the outer angles more 
or less projecting and rounded; the anterior edge is thin and minutely granulated; 
viewed from above it is nearly straight, being slightly convex on either side 
of the middle where it is a little eoneave; viewed from in frent it sags down- 
ward in the center. The orbits are remarkable in being swollen outward so that 
there is no hollow reeeptacle, as is usually the ease, for the reception of the 
eyes; the superior orbital margin is marked by a fine ridge extending from the 
outer side of the front to the postorbital tooth; the inferior orbital margin is 
marked by a line of granules extending from the lower side of the postorbital 
tooth to the bueeal area. Maxillipeds slender and wide apart. The isehium is 
mueh longer than the merus but not so wide; merus with the outer margin 
eonvex and the antero-external angle broadly rounded; the inner margin is 
straight and the antero-internal angle is produced into а prominent narrow lobe; 
first joint of the palp strongly eonvex near the middle of the inner margin; 
exognath at the base about one-half as wide as the isehium and tapering regu- 
larly to the tip which reaches slightly beyond the middle of the merus. Chelipeds 
subequal; merus short, trigonal, the outer surfaee transversely striated, the inner 
margin produeed into а laminate expansion whieh is distally truneated and 
dentate; earpus with a spine near the middle of the upper margin; hands smooth 
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and inflated; the upper margin of the palm is broadly rouuded, but bears a fine 
ridge; a very fine ridge on the lower side of the outer surface extending upon 
the pollex; fingers subeylindrical, not ridged or grooved, and armed within with 
small teeth. Merus of the ambulatory legs dilated and compressed much as in 
Pachygrapsus crassipes, with the upper margins acute and ending in a tooth a 
little behiud the supero-distal angle; the infero-distal angle, in all but the last 
pair, is dentate; carpal joints with a few small spines near the distal end of 
the upper margin; propodi with the sides strongly convex and the upper and 
lower margins spiny; dactyls rather narrow, shorter than the propodi, strongly 
spinose above and below, and terminating in slender claws. Тһе abdomen іп 
the male is widest at the third segment, behind which it tapers to the tip, the 
sides converging more rapidly towards the posterior end; first segment much 
longer than the second; third segment about as long as the fourth, the sides 
strongly convex; fifth segment scarcely longer than the fourth and shorter than 
the sixth; last segment triangular, acute (Holmes). 

Туре Locality.—San Diego, California. 

Remarks.—This species is deseribed from a single dried and somewhat imper- 
fect specimen eontained in the Museum of the University of California. Тһе form 
and arrangement of the antennae and antennules could not be determined nor 
could I make out whether or not the inferior orbital lobe was in contact with the 
front. The front, legs, maxillipeds, and striations on the carapace are similar to 
those of Pachygrapsus, but the character of the orbits separates it from that genus 
as well as all the other genera of the Grapsidae (Holmes). 

This species has not been found since original specimen was taken and 
described. Мо measurements were given. 


Family OCYPODIDAE 


Carapace square or rounded, more or less convex; lateral margins generally 
without teeth; front moderately or very narrow, more or less depressed or bent 
downward; orbits transversely lengthened, eye-stalks usually very long. Third 
maxillipeds almost or quite close the mouth. 


KEY TO THE CALIFORNIA GENERA OF THE OCYPODIDAE 


I. Eye-stalks moderately stout; eorneae elongate, subterminal, eye-stalk project- 
ing beyond them in a short proeess. Chelipeds in male subequal; fingers 
with truneate ends. (Only California record, a doubtful one, is from San 
Е і ау. 

Qr mi. Ocypode, p. 277. 

II. Eye-stalks slender; eorneae terminal. Chelipeds in male extremely unequal; 

fingers with pointed tips. Uca, p. 278. 


Genus Ocypode Fabrieius 


Carapace squarish; antennules folded longitudinally. Eye-stalks large, mod- 
erately stout; cornea large, covering much of lower surface of eye-stalk, usually 
subterminal aud reaching toward base of eye-stalk. No flagellum on exopodite of 
outer maxilliped. Chelipeds well developed, unequal but not noticeably different 
on either side or in either sex. 


to 
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Ocypode gaudichaudii Milne Edwards and Lucas 
Plate 38, figures 5 and 6 
Ocypoda gaudichaudii Milne Edwards and Lueas, in D’Orbigny’s Voy. 
dans l'Amér. Mér., 6, pt. 1, p. 26, 1843, pl. 11, figs. 4-4b, 1847. 
Ocypode gaudichaudii Rathbun, H. A. E., 10, 190, 1901; Proe. U. S. Nat. 


Mus., 38, 550, pl. 43, fig. 2, 1910; Bull. U. S. Nat. Mus., 97, 373, 
pl 63, 1918. 


Fig. 163. Ocypode gaudichaudii, X 44 (from Milne Edwards and Lucas, after 
Rathbun). 


Characters.—Carapaee squarish, broader than long, anterior corners flattened; 
front between the eyes narrow, bent down. Eye-stalks large, elongated, prolonged 
beyond the corneac in a slender style. Chelipeds stout, somewhat unequal, rough; 
fingers with truncate ends. Ambulatory legs long, finely roughened. 

Dimensions.—Of specimens from Peru, examined by Miss Rathbun: width 
about 40 mm. 


Type Locality.—Chile. 


Distribution.—From Lower California to Chile; Galapagos Islands; Honolulu. 
Three young specimens from San Pablo, California, are in the Museum of Com- 
parative Zoology; determined by Dr. Faxon (Rathbun). In view of the tropieal 
distribution of this species, it is very probable that the label on this lot is either 
incorrect or the result of an exehange. 


Genus Uca Leach 


Carapace transverse-quadrate; antennules folded longitudinally. Eye-stalks 
long and slender; cornea short, terminal, confined to distal end of eye-stalk. 
Exopodite of outer maxillipeds with flagellum.  Chelipeds of male strikingly 
unequal, hand of larger one very large, fingers longer than the palm, hand of 
smaller feeble; both chelipeds in female feeble. 
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KEY TO THE CALIFORNIA SPECIES OF UCA 


I. Carapace very convex, semi-cylindrical, Male with an oblique stridulating 
ridge near proximal lower corner of inner surface of large hand; abdomen 
of male with third to sixth segments fused. 

musica, p. 280, 

II. Carapace moderately convex, not semi-cylindrical. Male without stridulating 

apparatus; abdomen of male, inclusive of telson, seven-jointed. (Not 
known north of False Bay.) 

crenulata, p. 279. 


Uca crenulata (Lockington) 
Plate 49 


Gelasius crenulatus Lockington, Proc. Calif. Acad. Sei, 7, 149, 1876 
(1877). 


Gelasimus gracilis Rathbun, Proc. U. S. Nat. Mus., 16, 244, 1893. 


Uca crenulata Holmes, Oceas. Papers Calif, Acad. Sei, 7, 75, pl. 1, figs. 
7-9, 1900; Rathbun, Н. A. E., 10, 190, 1904; Rathbun, Bull U. 8. 
Nat. Mus., 97, 409, pl. 146, 1918. 


Fig. 164. Uca crenulata; a, carapace; b, inner side of large hand (after 
Holmes). 


Characters.—Carapace smooth, moderately convex; lateral margins nearly 
parallel for a short distance behind the prominent, somewhat forwardly directed, 
acute anterolateral angles, then converging; front nearly one-third the width 
of the carapace. Hand of large cheliped of male finely granulated on outer 
surface, inner surface with an oblique granulated or tuberculated ridge which 
makes an obtuse angled turn in running from the lower to the upper margin. 
Ambulatory legs pubescent; merus transversely rugose. Abdomen of male, 
inclusive of telson, seven-jointed. р 

Dimensions.—Length 10 mm., width 15 mm. (Rathbun). 

Type Locality.—'l'odos Santos Bay, near San Diego, California. 


Distribution.—From False Bay, San Diego County, California, to Gulf of 
California (Rathbun). 
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Uca musica Rathbun 
Plate 50 


Uca musica Rathbun, Proe. U. 5. Nat. Mus., 47, 127, text fig. 5, pl. 10, 
1914; Bull. U. S. Nat. Mus., 97, 417, text fig. 171, pl. 154, 1918. 


a b 


Fig. 165. Uca musica, d, X 315; a, lower view of large (left) chela, showing 
stridulating ridge; b, anterior (lower) view of portion of first left ambulatory 
leg, showing granules which play against stridulating ridge (after Rathbun). 


Characters.—Carapaee smooth, strongly convex, subeylindrical; anterolateral 
angles subrectangular; front less than one-fourth the width of the carapace. 
Hand of large cheliped granulated; with a very prominent ridge across inner 
surface of palm, bent at an obtuse and rounded angle, and armed for nearly 
its whole length with a row of large tubereles. Near the proximal lower corner 
of the inner surface is a longitudinally oblique stridulating ridge, extending from 
the artieulation with the сагрив to the lower marginal line of the palm almost 
below the angle of the transverse ridge. The stridulating ridge is made up 
of closely placed parallel lines, oblique to the axis of the ridge and subparallel 
to the lower margin of the palm. When the cheliped is fiexed the ridge plays 
against a line of granules on the lower or anterior surface of the first ambulatory 
leg; this line extends nearly the whole length of the carpal segment and part way 
along the merus, Abdomen of male with third to sixth segments fused. 

Dimensions.—Type, male: length of carapace 8 mm., width 12.9 mm. 

Color.—Prevailing tint of carapace and limbs (in spirit) blue, of varying 
intensity, shading in parts into greenish and on the fingers of the chelipeds into 
white (Lockington, from Rathbun). 

Туре Locality.—Pichilinque Bay, Gulf of California. 

Distribution.—Vancouver Island, British Columbia, to Guaymas, Mexico (Rath- 
bun). 
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IV. DISTRIBUTION 


Gcographical.A—Of the one hundred and eighty-one marine deca- 
pods known to occur within the 100 fathom line off the coast of 
California, forty-two (23%) are found on the west coast of North 
America only within that area, fifty-nine (38%) range from Cali- 
fornia northward, fifty-three (29%) range southward, and twenty- 
seven (1595) range both north and south. 

The species confined to California waters on the North American 
coast are: 


Palacmonetes hiltonit 
Pontonia californiensis} 
Pandalus gurneyi 
Hippolysmata californicat 
Spirontocaris affinis? 
Spirontocaris lagunaet 
Spirontocaris franciscana 
Spirontocaris carinata 
Spirontocaris picta 
Crangon barbarat 
Crangon equidactylus 
Betaeus harfordi 

Бейасив longidactylusy 
Nectoerangon californiensist 
Axiopsis spinulicauda® 
Callianassa affinis 
Paguristes parvus? 
Holopagurus pilosus 
Pagurus samuelis 
Pachycheles holosericus 
Petrolisthes rathbunae 


Cyclodorippe plana 
Loxorhynchus grandis* 
Loxorhynchus crispatus* 
Cyclozanthops rugosus? 
Lophopanopeus frontalis 
Lophopanopeus heathii 
Lophopanopeus leucomanus 
Lophopanopeus diegensis 
Xanthias latimanus 
Speocarcinus californiensist 
Pinnotheres nudus? 
Pinnotheres holmesi? 
Fabia loweit 

Fabia canfieldi? 
Parapinniza affinis 
Pinniza longipes 

Ріппіха franciscana’ 
Pinnira hiatus} 

Ріптіта weymouthi? 
Opisthopus transversus 
Grapsodius eximiust 


Except Pagurus samuelis, all of the above are peculiar to Cali- 
fornia. 

More than one-half, thirty-three (56%), of the fifty-nine species 
ranging northward find their northern limits along the Alaska coast, 


1 As noted in the Introduction this discussion deals only with the littoral fauna. 
The forms which have been included and which possibly do not properly belong 
here are the seven cited as ‘‘pelagic’’ or ‘‘with a bathymetric range of more than , 
500 fathoms,’’ (p. 285) all or in part. 

The species taken in connection with the Biological Survey of San Francisco 
Bay are printed in bold face type; those reported from the region covered by the 
survey but not taken during it are marked with an *; those found only north 
of Point Conception are indicated by a °; and those found only south of that 
point on the west coast of America are marked with a +. The species lacking 
either of these last two signs naturally range both north and south of Point Con- 
ception. 

The northern limits of seven species are somewhat doubtful, but owing to the 
fact that they are so few in number (4%) and in order to avoid unnecessary 
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at or south of the Aleutian Islands; only nine (1596), Spironto- 
caris prionota,? S. flexa,°* Crago communis, Haplogasier grebnitzku,° 
Pagurus beringanus,? P. hirsutiusculus, Oregonia gracilis? Chion- 
oecetes tanncri,* Telmessus cheiragonus,? go beyond into the Bering 
Sea, while none of the remaining seventeen (29%) are known to oeeur 
north of British Columbia, in faet, the ranges of six of these, Spironto- 
caris decora, 8. kincaidi, Crago munitella, Callianassa gigas,?* Pachy- 
cheles pubescens," * Pinnira tubicola, end in Puget Sound or the Straits 
of San Juan de Fuea. Another, Crago spinosissima, does not go north 
of Oregon, and only ten, Spirontocaris layi,° S. paludicola, Crago 
alaskensis elongata, C. alba, Lopholithodes foraminatus,* Paguristes 
turgidus, Pagurus hemphillii,? Pylopagurus minimus, Pugettia richii, 
Pinnotheres concharum, run up into British Columbia. The thirty- 
three species ranging northward, whose northern limits are found 
along the Alaskan eoast, at or south of the Aleutian Islands, are: 


Pandalus jordani 
Pandalus platyceros* 
Pandalus danae? 
Hippolyte californiensis 
Spirontoearis lamellicornis? 
Spirontocaris bispinosa* 
Spirontocaris gracilis 
Spirontocaris brevirostris? 
Spirontocaris cristata 
Crago stylirostris 

Crago franciscorum 

Crago acclivis 

Crago munita 

Paracrangon echinata 
Callianassa californiensis* 
Pagurus ochotensis 
Parapagurus mertensii 


Hapalogaster cavicauda 
Oedignathus inermis? 
Acantholithodes hispidus” 
Phyllolithodes papillosus” 
Cryptolithodes typicus? 
Cryptolithodes sitchensis® 
Lopholithodes mandtii°* 
Rhinolithodes wosnessenskii? 
Munida quadrispina 
Pugettia gracilis* 
Chorilia longipes* 

Scyra acutifrons* 

Fabia subquadrata 
Pinnixa littoralis 

Pinnixa faba 

Pinnixa schmitti? 


explanations, they have, for the purposes of discussion, been accepted as unques- 
tioned, These seven species with their ranges, including both doubtful and present 
known northern limits (in parentheses), are: 


Pagurus ealiforniensis, Monterey Bay? (Santa Catalina Island)-Gulf of Cali- 

fornia. 

Panulirus interruptus, Monterey Bay? (San Luis Obispo)-Rosalia Bay, Lower 

California. 
Cyclodorippe plana, Monterey Bay? (San Pedro Bay)-Santa Catalina Island. 
Anasimus spinosus, Monterey Bay? (San Pedro Bay)-Cerros Island, Lower 
California. 

Epialtus bituberculatus, Monterey Bay? (Laguna Beach)-Chile. 

Portunus xantusii, Puget Sound? (Santa Monica Bay)-Chile. 

Ocypode gaudichaudii*, San Francisco Bay? (Lower California)-Chile. 

Three new species, Dardanus jordani, Pylopagurus holmesi, and Homola faxoni, 
have been added to this paper sinee this section on ‘‘Distribution’’ was written. 
Had they been included here the total number of species of littoral record would 
have been one hundred and eighty-four. 
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Similarly, more than half of the twenty-seven “north and south’ 
species, fourteen (52%), also find their northern limits along the 
Adaska coast from the Aleutians southward; none reach the Bering 
Sea, the above niue forms ranging northward being the only (596) 
California species recorded so far north; of the other thirteen (48%) 
north and south forms, seven, Crago nigricauda, Callianassa longi- 
mana, Petrolisthes cinctipes, P. eriomerus,* Epialtus productus, 
Cancer antennarius, Uca musica, reach British Columbia; three, 
Spirontocaris snyderi, Portunus cantusti, Scleroplax granulata, reach 
Puget Sound; one, Munidopsis quadrata, the eoast of Washington; 
and two, Emerita analoga, Pachygrapsus crassipes, ouly go as far as 
the Oregon coast. The fourteen species reaching the Alaska eoast but 
not found north of the Aleutians are: 


Pasiphaea pacifica 
Upogebia pugettensis 
Pagurus granosimanus 
Pachycheles rudis* 
Mimulus foliatus 
Cancer productus 
Cancer gibbosulus 


Cancer magister 

Cancer gracilis 

Cancer oregonensis* 
Lophopanopeus bellus 
Pinnixa occidentalis 
Hemigrapsus nudus 
Hemigrapsus oregonensis 


The southern limits of eighteen (67%) of the twenty-seven north 
and south species are found along the Lower California coast either 
at Magdalena Bay or at points intermediate between it and Todos 
Santos Вау ; only nine (33% ) range south of Magdalena Вау; six, Pasi- 
phaea pacifica, Petrolisthes cinctipes, Pachygrapsus crassipes, Hemi- 
grapsus nudus, H. oregonensis, Uca musica, into the Gulf of Califor- 
nia; one, Mimulus foliatus, to Mazatlan; one, Munidopsis quadrata, in 
deep water to off the Ттев Marias Islands, Mexico; aud one, Portunus 
cantusti, to Chile. The eighteen north and south speeies not recorded 
south of Magdalena Bay are: 


Cancer productus 
Cancer antennarius 
Cancer gibbosulus 
Cancer magister 
Cancer gracilis 
Cancer oregonensis* 
Lophopanopeus bellus 
Ріппіха occidentalis 
Scleroplax granulata 


Spirontocaris snyderi 
Crago nigricauda 
Upogebia pugettensis 
Callianassa longimana 
Pagurus granosimanus 
Emerita analoga 
Pachychcles rudis* 
Petrolisthes eriomerus* 
Epialtus productus 


Of the fifty-three species ranging southward from California, 
twenty-three (43%) have not been reeorded south of the Coronados- 
Magdalena Bay stretch, while thirty (57%) run farther south; six- 
teen, Palaemon rittcri,s Urocaris infraspinis,t Periclimenes tenuipes,t 
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Synalphcus lockingtoni,s Paguristes bakeri, Pagurus californiensis, 
Lepidopa myops} (only to Cape St. Lucas), Petrolisthes gracilis, 
Podochela hemphillii, Pelia clausa, Cancer amphioetus,y Callinectes 
bellicosus, Lophopanopeus lockingtoni,t Pilumnus  spinohirsutus,t 
Ріптіга tomentosa, Uca crenulata,t run to the Gulf of California; two, 
Pleuroncodes planipes, Ierbstia parvifrons, to off the west coast of 
Mexico; two, Proccssa canaliculata,; Inachoides tuberculatus, to Pan- 
ama; three, Peneus brevirostris,* Dromidia larraburci, Pachygrapsus 
lransversus,t to Peru; five, Crangon bellimanus, Mursia gaudichaudii,” 
Epialtus bituberculatus, Heteractea lunata,$ Ocypode gaudichaudii,* 
to Chile; and one, Munidopsis asperat, in deep water to the Straits of 
Magellan and also in the Atlantie off Brazil; still another, Planes 
minutus, is cosmopolitan, pelagic in temperate and tropieal scas The 
twenty-three species ranging southward not found south of the 
Coronados-Magdalena Bay streteh, inelude: 


Spirontocaris palpator* Randallia ornata 
Spirontocaris taylori Randallia bulligeray 
Crangon dentipes* Anasimus spinosus 
Crangon californiensist Epialtus талай 
Crago nigromaculata Pugcttia dallit 
Crago holmesit Pelia tumidat 
Crago resima Cancer anthonytt 
Panulirus interruptus Cancer jordani 
Paguristes ulreyt Cycloxanthops novemdcntatus 
Galathea californiensist Aanthias taylori 
Blepharipoda occidentalis* Pinnira barnhartiy 


Hetcrocrypta oecidentalis* 


Seventeen (9%) of all the above species have also been reported 
from the western north Paeific, ehiefly from Japan and Kamchatka 
as follows: 


Pandalus platyceros* Japan 
Spirontocaris prionota® Japan 
Processa canaliculatay Japan; Amboina (also Europe, Madeira, 


Bermudas, North Carolina to Trini- 
dad, Gulf of Mexico, West Indies). 


Crago nigricauda Japan 

Crago communis Kamchatka 

Paracrangon cchinata Japan 

Pagurus ochotensis Japan; Okhotsk Sea 
Pagurus hirsutiusculus Japan; Kamchatka; Siberia 
Pagurus samuelis Japan 

Parapagurus mertensii Kamehatka 

Oedignathus inermis? Japan 

Pachychcles pubescens? Japan 


Oregonia gracilis? Japan 
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Cancer amphioetust 
Cancer gibbosulus 
Telmessus cheiragonus? 
Pachygrapsus crassipes 


Japan; Korea 

Japan 

Kamchatka; Siberia; Kurile Islands 
Japan; Korea 


Only four (2%) species, one of which has already been listed as 
occurring in Japanese waters, are also recorded from the Atlantie 
littoral regions, prineipally from the Bermudas, West Indies and the 
Gulf of Mexico: 


Crangon dentipes* > Bermudas, West Indies, Key West, 
Mediterranean, Cape Verde Islands. 
North Carolina to Trinidad, Bermudas, 
West Indies, Gulf of Mexico; Europe 

(also Japan and Amboina). 

Bermudas; Indian River, Florida, to 
Brazil (also Chile). 

Bermudas; Bahamas and Florida Keys 
to Rio de Janeiro, Brazil; West 
Afriea (also Oriental region апа 
Galapagos Islands). 


Processa canaliculatat 


Epialtus bituberculatus 


Pachygrapsus transversust 


Of these the second and fourth are cosmopolitan with respeet to their 
distribution. 

Two species are pelagie, Pleuroncodes planipes and Planes minutus. 
The first is known only from the Pacific shores of America ranging 
“90 miles S.W. of San Franeiseo to 150 miles S.W. of Cape St. 
Lueas''; while the second is а more or less eosmopolitan form found 
in temperate and tropieal seas throughout the world. The latter might 
properly be ineluded in both the preceding lists. 

Five (395) species have а bathymetric range exceeding 500 
fathoms, and even two of these have been taken in over 1000 fathoms, 
as follows: 

50— 559 fathoms 
47— 859 fathoms 
69-1500 fathoms 


27— 603 fathoms 
29-1625 fathoms 


Munida quadrispina? 
Munidopsis quadrata 
Munidopsis asperat 
Chorilia longipes* 
Chionoecetes tanneri°* 


All of these are confined to the Pacific exeept Munidopsis aspera, 
which has also been taken in the Atlantie off Brazil (type locality) 
and which, exeept for its strictly abyssal record there, 1500 fathoms, 
might well be included among the Atlantie forms above. It ean, how- 
ever, be ealled a cosmopolitan form for all primary abyssal forms as 
a rule are cosmopolitan, or would prove to be more or less so were the 
deep sea thoroughly explored. 
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Summarized, the foregoing gives: 


Species peculiar to California ................................................-.... 41 (23%) 
Species which on the west coast of North America are confined to 

Сала waters a 42 (23%) 
Species found in California and the region north of 16.................... 101 (52%) 
Species found in California and the region south of 16...................... 95 (52%) 


Species common to California and the regions both north and south 27 (15%) 
Speeies finding the northern limit of their range in the Bering Sea 9 ( 5%) 
Species finding the northern limit of their range in the Aleutian- 


Southeastern Alaska тес eee UM 47 (27%) 
Species finding the northern limit of their range in the British 

Columbia-Oregon streteh с шо оо шо: 40 (22%) 
Species finding the southern limit of their range in the Coronados- 

Magdalena Bay streteh ..........................................--..4.4.шш. 41 (2396) 
Species finding the southern limit of their range in the Gulf of 

бат отта OF РМ. 59 (21%) 
Species found at Panama or farther south... eee 12 ( 796) 
Species oceurring only in the stretch between the Aleutian Islands 

and Magdalena Bay ............................................ааа 11... 133 (739%) 
Species also reported from the western north Pacific, chiefly from 

E aTe a Ls ІТЕ (290) 
Species also reported from the eastern littoral Atlantie ..................... 4 ( 2%) 
Cosmopolitan species 4 ( 9%) 
Pelagie species 2 ( 196) 
Species having a bathymetric range exceeding 500 fathoms ................ 5 ( 396) 


The California littoral deeapod fauna is almost wholly confined 
to the west coast of North America; in fact, forty-one (23%) of the 
forms represented in it are peeuliar to California waters alone. 
Exclusive of eosmopolitan and near eosmopolitan species only sixteen 
(9%) have been reported from the western North Pacific, chiefly 
from Japan, and only twelve (796) from as far south as Panama or 
farther. If we consider Crangon dentipes, which occurs also in the 
Mediterranean and the Cape Verde Islands, as near cosmopolitan, 
only one non-eosmopolitan California species is common to the Atlan- 
tie littoral, viz., Epialtus bituberculatus. 

That nearly three-fourths (7396) of the speeies systematieally 
treated in this paper, range, on the west coast of America, only within 
the streteh lying between the Aleutian Islands and Magdalena Bay 
seems indicative of the existence of a more or less uniform and con- 
tinuous faunal area of like extent, within which these species are so 

2 North of California there are (based on Rathbun, 1901a, pp. 6, 7, and accom- 
panying table) but seventy-seven species occurring within the 100 fathom line 
which have not been reported from California, Of these twenty (26%) do not 
range north of the Aleutians, being confined to the stretch lying between those 


islands and the eoast of Oregon; fifty-seven (7496), however, find their northern 
limits either in the waters of Arctic Alaska or the Bering Sea. But of the latter 
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distributed as to preelude subdivision into smaller regions or distriets 
(ef. appendix I, p. 310). 

Arguing from the distribution of the hydroids of the west eoast 
of North Ameriea, Dr. C. MeLean Fraser asserts (1911, p. 6) that, 
“The more the group is studied and the greater the number of loea- 
tions for examination ineluded, the more reason there is for believing 
that there are no sudden, nor comparatively sudden breaks in dis- 
tribution along the entire West Coast, though naturally eertain species 


; 


disappear and others as gradually come in.’ 

In an earlier paper on the same group of organisms (hydroids) 
Dr. Torrey noticed (1902, pp. 6, 7) that ‘‘from Alaska Peninsula to 
San Diego there are no abrupt transitions in the fauna." Although 


сс 


thinking 16 possible, for purposes of eomparison, to divide this great 


region into four subregions," viz, (1) Alaska Peninsula to Sitka, 
(2) Puget Sound, Vaneouver Island and vieinity, (3) San Franeiseo 
Bay and vicinity, including Monterey Bay, (4) Southern California, 
south of Point Coneeption, he expressed the feeling, later justified 
by Dr. Fraser, that, ' future exploration will doubtless reduce these 


differenees.'' 
Iu a recent monograph on the shallow water starfishes of the north 


Pacific coast from the Arctic Ocean to California, Professor A. E. 


very few are to be found south of the Aleutians in less than 100 fathoms; onlv 
seven range as far south as Puget Sound, although some ‘‘are often found out of 
their normal region in the cold glacier-fed bays and sounds of southeastern 
Alaska.’ с 


Unalaska is probably the western limit of the faunal region suggested, as 
approximately 20% of the northwardly ranging California and 40% of the ‘‘north 
of California’’ decapods occurring in the Aleutian-Oregon stretch, find there their 
northern limit. 

South of California comparatively little is known of the Lower Californian 
and Gulf of California faunae other than what has been listed in this paper, or 
in Miss Rathbun’s ‘‘Descriptions of New Genera and Species of Crabs from the 
West Coast of North America’’ (1893); ‘‘Brachyura of the ‘Albatross’ Voyage, 
1887-1888'' (1898), and ‘‘Stalk-eyed Crustacea of Реги’? (1910). Ап approxi- 
mate tabulation of Miss Rathbun's lists gives a total of one hundred and twenty- 
four species from the Gulf of California and the west coast of Lower California. 
Irrespeetive of their southern ranges, forty-three species are not found north of 
the Gulf; thirty are reported from Cape St. Lucas; and twenty-five reach Magda- 
lena Bay; only fifteen go beyond, of whieh only four are found north of Abreojos 
Point, two at San Bartolomé (or Turtle) Bay, and two off Cerros Island. The 
eleven unaccounted for bear the indefinite locality label ‘‘Lower California. ’’ 
Miss Rathbun, in her Peruvian lists, so designated twenty-six species, but refer- 
ence to original sources reduced that number to eleven. 

The papers of Faxon (1895) and Bouvier (1895a and 1898) were consulted, 
but barring species already cited practically none of Faxon’s come within the 
100 fathom limit, while Bouvier described about fifteen new species, all of which 
seem to be confined to the Gulf of California. 

The fauna of the Gulf of California is largely peculiar to it alone, and is 
more related to that of the Panama region than to any further north. 
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Verrill (1914, p. 18) undertakes to divide the region with which we 
are here concerned into three ‘‘faunal districts’’: 


** The Columbia-Alaskan,’’ including ‘е coasts and islands of Alaska, south 
of the Aleutian Islands, and the entire coast of British Columbia, with Vancouver 
Island; Puget Sound, and the northwestern coast of Washington; the Gulf of 
Georgia; and the Straits of Fuca’’; “Тһе Californian," including ће middle 
and southern parts of the coast of Washington; all of the Oregon eoast; and the 
coast of California to Point Conception, or the north end of the Santa Barbara 
Channel’’; and ** The South Californian,’’ including ‘‘the coast of southern Cali- 
fornia, from the Santa Barbara Channel, Santa Rosa Island, and Santa Cruz 
Island to the middle part of the Lower California coast.’ 


His distriets, however, in the light of the remarks he makes con- 
cerning them, do not seem to be very well founded and сап without 
difficulty be merged into the one large area of which they are but 
arbitrary subdivisions. For example, regarding his Columbia-Alaskan 
and Californian faunae he says (1914, p. 348) : 


The former includes a total of cighty-five species and named varieties; the 
latter includes forty altogether. For my present purpose these тау best be con- 
sidered. collectively, as they have many species in common. The two lists include 
ninety-nine species, subspecies and varieties. Of these, only sixteen species and 
varieties are not known to occur in the Columbia-Alaskan fauna, while twenty- 
four are common to both. Of the ninety-nine forms, only eight are of Arctic 
origin...leaving nine[ty]-one that may be considered as characteristic of the 
region. 


And, with respeet to the South California fauna (1894, pp. 345 and 
349) : 


So far as known, this fauna has few species peculiar to it. The species are 
largely members of the more northern faunae that extend far south, and partly 
species of the more southern fauna of Lower California and the Gulf of California 
that range northward beyond the normal limits of that fauna.... The list given 
...ineludes twenty-nine speeies and varieties. Of these, twenty-two occur farther 
norih.3 Of the remaining six species, three are known to occur in the Panamie 


fauna, and probably find here their northern limits.... The remaining three, at 
present, seem to belong partieularly to this fauna....'This faunal distriet, as 


now known, does not show any special peculiarities of its own. It is a meeting 
ground, so to speak, between the Panamie aud Californian faunae. 

According to Dr. Wesley В. Coe, the ‘‘Nemerteans of the Pacific 
Coast'' (1910, p. 118), also exhibit considerable continuity in their 
distribution. Of the thirty-two species enumerated from Alaska 
nearly one half, fourteen, ‘‘were found also on the California coast 
during a single summer. 

Eleven of these forms, whieh are common both to the California 
eoast and to Alaska, were found at Monterey Bay, ten at San Pedro 
or in the deep water in the vicinity, while only two were colleeted at 


3 Italics inserted by the author. 
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San Diego, and these two were both eommon to the other two loealities. 
At San Diego, however, the opportunities for collecting were compara- 
tively limited, and but a short time was spent at that place.’ 

That neither Fraser, Torrey, nor Coe eonsidered the region south 
of San Diego, and that thirty-three of the California deeapods at 
present find the southern limit of their range at San Diego is no doubt 
due to the extreme dearth of material from the west coast of Lower 
California.  Exeept for the explorations of the elder Anthony 
(А. W.) and a number of scattered stations of the <“ Albatross” the 
littoral portion of this region remains today almost as much a “‘terra 
ineognita" as it was before the expeditions of the California Academy 
of Sciences to Magdalena Bay and the ‘‘Cape.’’ It still offers an 
extremely fertile field for the ambitious collector. 

But Dr. A. E. Ortmann (1896a) was the first to point out the 
continuity of the faunal region under discussion, with whose ‘‘ Pacific 
Boreal (Littoral) Subregion,’’ lying south of the Aleutian Islands 
it closely corresponds. 

Unlike almost all other students of zoogeography who seem to have 
followed the inductive method and constructed their zoogeographical 
divisions according to the actual distribution of animals, Dr. Ortmann 
followed the deductive method and constructed his divisions according 
to the differences in the physieal conditions influencing the distri- 
bution of animals. Of these ‘‘probably no single factor is a more 
effective barrier to the extensive geographical range of marine animals 
than is that of temperature’’ (Mayer, 1914, p. 3), for, to use the 
words of Doflein (1904, p. 269), ‘‘Alle Erfahrungen der letzten Zeit 
haben uns mehr und mehr gelehrt, dass die Verbreitung der Meeres- 
tiere am meisten von den Wassertemperaturen beeinflusst wird." 

Torrey, Coe, and Verril all realized the importance of the in- 
fluenee of temperature on the distribution of the forms upon which 
their studies were based. 

Though Dr. Torrey spoke of his faunal differences as being cor- 
related with certain geographical differences, he said (1902, p. 7): 

North of the [Alaska] peninsula is a region whose waters are largely covered 
with ice for more than half of each year. South of the peninsula begins a vast 
stretch of eoast which is washed by the comparatively warm waters of the Japan 
Current. This current is probably accountable for the absence of abrupt transi- 
tious between the faunal area which I have tried to schematize above [quoted 
on p. 287 of this paper], and the exceedingly long distances to which some of the 
northern species have been distributed southward. The temperature of the current 


varies gradually with latitude, however, and that offers some explanation for the 
small faunal differences that exist. 
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Coe said. (1910, p. 118) : 


There can be no doubt that future collections will add materially to the 
number of...[nemerteans], whose range extends at least as far southward as 
Monterey Bay or even to Point Conception. And while this is a considerable 
range geographically, yet the environmental eonditions of marine forms are not 
greatly different between Monterey Bay, Puget Sound, Sitka апа the Eastern 
Aleutian Islands. The temperature of the water is but a few degrees different 
and in some seasons of the year is actually warmer on the coast in portions of 
Alaska than it is in Puget Sound, or even in the deeper water off the California 
eoast. 


Furthermore, although his faunal distriets do not seem to have 
been founded on any such basis, Verrill said of his west coast stavfishes 
(1914, p. 19) : 


The limits of distribution on that coast seem to be determined entirely by the 
temperature of the water, especially in the breeding season, due probably to the 
greater sensitiveness of the free-swimming larval forms. Тһе adults ean regulate 
their temperatures by migrating into deeper or shallower water as occasions 
require. 

As Ortmann antieipated, and Тоттеу and Coe more or less sue- 
eessfully demonstrated, there exists a comparative uniformity of 
temperature along a eonsiderable part of the west eoast, whieh permits 
the great latitudinal and intrieately overlapping distribution of the 
marine organisms with which we are here concerned, and whieh is 
neeessary to the establishment of our faunal area. 

North of California to the Aleutians is a vast stretch of eoast 
whieh with the exception of isolated glacier fed bays is warmed mneh 
above the temperature normal to sueh latitudes by the Kuro Siwo, the 
Japan current. This strikes the American еоаѕё in the neighborhood 
of Sitka where it separates into two streams, a northern, running up 
into the Gulf of Alaska and thenee southeastward along the Alaska 
Peninsula into the eastern Aleutians, and a southern one whieh 
“broadens ont and drifts slowly toward the equator, eurving away 
from the eoast.’’ 

South of Puget Sound to about Magdalena Bay is a region of 
almost equal extent which is eooled by an upwelling of eold abyssal 
water to a degree eonsiderably below the normal expeetation for its 
latitude.* Тһе surfaee water along this seetion of the eoast also 
exhibits a southward drift, and though it is known as the California 

1 ** Between the latitudes 45° ...and 25°... Ше mean annual surface tempera- 
ture is progressively lower as the ceast is approached, This fall in mean annual 
temperature is clearly indicated at every depth from 250 fathoms up to the 
surface, where there is an inshore temperature averaging 5° less thau that found 
1,000 miles off-shore.... The [appended] tables show that the off-shore surface 


temperatures at latitude 30° are much below the normal (the temperature giver 
in the first column), while those at latitude 40° arc somewhat greater, at least in 
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Current “it really is the part of the Japan Stream bordering the 
Pacific Coast, and doubtless would not have been given a different 
name were it not for its low temperature and relatively greater 
velocity.” (McEwen, 1915, p. 133.) 

It is these two great, as it were compensating influences, the one 
warming а northern, normally cold region, and the other cooling a 
southern, normally warm region, whieh tend to equalize the tempera- 
tures along the greater part of the west eoast and to make possible 
the large faunal area which extends from about the eastern Aleutian 
Islands to near Magdalena Bay, Lower California. 

These conditions are graphically portrayed, in a general way, in 
Berghaus’s Physical Atlas (1892, pls. 21 and 22, ‘‘Seestrémungen’’), 
but our present detailed knowledge eoneerning them is almost entirely 
due to the researches conducted by Dr. б. Е. MeEwen under the 
auspiees of the Seripps Institution (1910, 1912, 1915, 1916). 

A number of students of the west coast fauna, chiefly conchol- 
ogists (Dall, 1899, 1909, 1916, and Bartseh, 1912, also Torrey and 
Verrill above), attach great importance to Point Conception as а 
faunal barrier. Possibly their conelusions are influenced by a pre- 
dominance of littoral (sensu strictu), or shallow-water forms. These, 
especially in the ease of mollusks, always reflect extremely localized 
environments, and were they excluded and only those of less restricted 
(bathymetric) range considered, ie., 25 to 50 to 100 fathoms, no 
doubt Point Conception as an apparent faunal barrier would cease to 
be significant. Of the California decapods, only twenty-eight (15%) 
are at present restricted to the region north of Point Conception and 
winter. Also, it appears that the annual range of off-shore temperatures agrees 
with the normal range for the same latitude. But the inshore temperatures are 
notably less than the others for the same latitude, especially during the warmest 
part of the year, and consequently have less than the annual normal range. Again, 
the maximum and minimum temperatures oecur in-shore some months after the 
corresponding normal times; and the variation of in-shore temperatures with 


respect to the latitude is scarcely half the normal amount." (McEwen, 1915, 
p. 134.) 


SURFACE TEMPERATURES AT LATITUDE 30, 150 MILES SOUTH or San DIEGO 


Average ocean temper- Temperature of the Pa- Temperature of the in- 


atures for the whole сійс at the boundary shore water along 

circle having the giv- of the California and the Pacifie coast. 

en latitude. Japan currents, 

Time of Тіше of Time of 

Temp. occurrence Temp. occurrence Temp. occurrence 
Maximum ........... 77? August 72? Aug., Sept. 65° September 
Minimum ........... 64° February 61? April 59? May 
Annualrange... 159 ІШЕ 6% 


SuRFACE TEMPERATURES AT LATITUDE 40°, orr CAPE MENDOCINO 


Maximum ....... 66? August 669 September 57? October 
Minimum ....... 48? February 51° April 599 Матеһ 
Annual range... 18° 15° 5° 
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forty-three (23%) to the region south of it, while one hundred and 
ten (6195) range both north and south. 


Biological Survey of San Francisco Bay.—Geographieally the 
speeies taken in eonnection with the survey (bold face type in the 
preeeding lists) fit very well into the scheme outlined above. This also 
holds true if the speeies reported from the region eovered by the 
survey (the bay and that portion of the Gulf of the Farallones lying 
south of the Farallon Islands) but not taken in eourse of it (marked 
with an * in the preeeding lists) are ineluded, as shown in the follow- 
ing summary : 


SUMMARY оғ GEOGRAPHICAL DISTRIBUTION OF THE BIOLOGICAL SURVEY SPECIESS 


Plus those 
reported from 


Only, — 46 region but not 
taken during 
Species peculiar to San Francisco Bay (Pinnixa Survey, = 70 
franciscana) eee mme Ос: 1 ( 296) 1 ( 1%) 
Species which on west coast of North America are 
confinedatom California wales. ss 4 ( 9%) 6 ( 8%) 
Species ranging north of survey region .......-...--------- 40 (87%) 57 (81%) 
Species ranging south of survey region .................. 42 (91%) 65 (93%) 
Species ranging both north and south ...........--------- 37 (80%) 53 (76%) 
Species finding the northern limit of their range 
in the Bering без а эшк а 3 ( 6%) 5 ( 7%) 
Species finding the northern limit of their range 
in the Aleutian-S.E. Alaska stretch .................... 19 (4196) 98 (40%) 
Species finding the northeru limit of their range 
in the British Columbia-Oregon stretch .............. 15 (33%) 19 (27%) 
Species finding the southern limit of their range : 
in the Coronados-Magdalena Bay stretch -....... 15 (33%) 92 (31%) 
Species finding the southern limit of their range 
in the Gulf of California or beyond .................. 5 (11%) 8 (11%) 
Species occurring only in the stretch between the 
Aleutian Islands and Magdalena Bay .............. 38 (83%) 57 (81%) 
Species also reported from the western North 
Басс chief vae тот Japan иви: 8 (17%) 9 (1396) 
Species also reported from the Atlantie littoral 
(Crangon dentipes) „нен 1 ( 1%) 
Species having a bathymetrie range exceeding 
ОО атое ЕНИН НЕЕ НЕНЬ OES 9 ( 396) 


Ecologically only the species taken in the course of the survey 
operations will be eonsidered, and then only in a very general way. 
Future eolleeting will unquestionably eonsiderably alter the loeal dis- 
tribution patterns, as at present known, for a number of the speeies; 
for aside from the faet that only forty-six® (66%) of the total seventy 

5 Through an unfortunate oversight Cancer gibbosulus was omitted from this 
diseussion, Of this speeies three speeimens were taken, outside, at station D 5790, 


33 to 35 fathoms, bottom ‘‘very coarse variegated saud, with a small proportion 
of fine sand.’ 
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вресіев known or reported from the region investigated were found, 
all shore collecting, including seine hauls, was unfortunately confined 
to the middle bay. No doubt many, if not all the forms so taken are 
to be found along the ocean beaches outside. At least one of the 
dredged species, Pandalus danae, is known to be plentiful outside 
though taken by us only in the bay. Moreover, nearly a fourth, eleven 
(24%), of the species were taken but once during the survey: 


Crago resima Acantholithodes hispidus 
Crago alba Randallia ornata 

Crago communis Oregonia gracilis 
Pagurus samuelis Pinniza littoralis 
Pylopagurus minimus Scleroplaz granulata 


Holopagurus pilosus 


Those taken at more than ten stations are in no greater number, 
comprising, likewise, less than a fourth (94%) of the species. Only 
the first five of these were obtained from about one fourth of the total 
number of dredging stations. Arranged in order of the number of 
stations, dredging and hydrographic, at which each was taken, they 


H з 
are as follows Number of stations 


р, H. Total 
Crago franciscorum 94 137 231 
(О) ООВ е 103 69 172 
ТОО ата... 35 28 63 
басота сл онар ге 57 1 58 
О ВИО Ны... 40 3 43 
ОООО ОООО КО О eT 19 1 20 
(yam ol ОЛО Гаа РЕНЕ НЕНЕН 19 a 19 
Сагат ах КО OPO иии а ки шщ 16 2 18 
(ancor р ОС ERE 16 E 16 
(АЛОЕ КОЛДА БК тентек Te 14 2 14 
POG US SUUS EU TUS E ils} a 13 


However, with respect to their local distribution the survey species 
belong to three groups: (1) those taken only outside; (2) those taken 
only in the bay; and (8) those taken both in the bay and outside. 

1. The species taken only outside are sixteen (35%) in number, 
as follows: 


Pandalus jordani Paguristes bakeri 
Spirontocaris gracilis Holopagurus pilosus 
Crago alaskensis elongata Pagurus ochotensis 
Crago communis Pylopagurus minimus 
Crago alba Acantholithodes hispidus 
Crago resima ТапааШа ornata 

Crago spinosissima Oregonia gracilis 


Paguristes turgidus Ріттіта occidentalis 
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All these are bottom dwellers, and almost without exception all 
returns for each were from depths of about 30 fathoms or more. Of 
the speeies taken at the regular series of stations, specimens of three 
only were found in shoaler water; Crago alaskensis clongata at one of 
eight stations, in 19 to 26 fathoms (D 5792); Paguristcs turgidus 
at one of three stations, m 13 to 14 fathoms (D 5806) ; and Pagurus 
ochotensis at two of eight stations, corresponding опе with each of the 
preeeding. On the other hand, all but two, Crago alba and Pylopa- 
gurus minimus, each of whieh was taken but once in 33 to 35 fathoms 
at the same station (D 5790), ranged into 40 or more fathoms of 
water. Seven, Pandalus jordani, Crago alaskensis elongata, C. com- 
munis, C. resina, C. spinosissima, Paguristes turgidus and Pinnixa 
occidentalis, were even taken in 60 to 68 fathoms in the deepest haul 
made (D 5788). Of these the first and second were also found at 
eaeh of the other six outside stations lying beyond the 30 fathom line, 
the seeond, in addition, as mentioned above, being also obtained from 
one station inside that line; the third and fourth species were only 
taken at the deepest station, and the fifth only at the deepest station 
and one other; the last two were taken at three stations each. Тһе 
only species recorded from more than one outside station and not 
taken at the deepest is Pagurus ochotensis. 

In nearly every ease the bottom was eomposed of fine, more or 
less greenish sand, whieh at one station (D 5791) was marked by 
and at only one other (D 5790) replaeed by 
a ‘‘very coarse variegated sand, with a small proportion of fine sand.’’ 


“refuse and garbage"? 


At this last, of the six species recorded from it, Pandalus jordani, 
Crago alaskensis clongata, C. alba, Pagurus ochotensis, Pylopagurus 
minimus and Paguristes bakeri, two, the third and fifth, were not 
found elsewhere. 

So far as shown by the hydrographic observations made outside, 
none of the outside species was obtained from water having a salinity 
less than 33.9 (bottom reading, D 5790) ; the highest salinity recorded 
was 34.3 (bottom, D 5789). The corresponding (bottom) tempera- 
tures ranged from 9.3? (D 5788) to 11.1? C (D 5806). 

Owing to the laek of any very definite data regarding their 
oeeurrence Acautholithodes hispidus, Randallia ornata, and Orcgonia 
gracilis are not ineluded in the above diseussion. 

2. Of the twenty-three (50%) species taken only in the bay, seven 
are represented only in the shore collections, and for reasons already 
given will here be eonsidered apart. Two of these seven are 
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burrowing forms, which, though not found in company, were taken 
only from sandy beaches: 


Emerita analoga was dug out of the beach skirting the Presidio, west of 
Fort Point, and brought up in the seine both at Fort Baker and on 
Angel Island. 

Upogebia pugcttensis was obtained both at Sausalito and at Tiburon; at 
the latter place by means of the seine. 


The other five are all primarily inhabitants of roeky beaches: 


Ocdignathus inermis, at Point Bonita. 

Petrolisthes cinctipes, at Sausalito, and along the Richmond shore. 

Pagurus samuclis, along the Richmond shore. 

Pachygrapsus erassipes, on the Presidio shore near Fort Point, at Point 
Bonita, at Sausalito, and on Red Rock. 

Hemigrapsus nudus, on the Presidio shore near Fort Point, at Point Bonita, 
at Sausalito, north of the Key Route Pier, along the Richmond shore, 
and on Red Rock. 


The other sixteen bay speeies grouped on the basis of their dis- 
tribution within the bay, arrange themselves as follows: 
а. Ten, restricted to the middle bay : 


Pandalus danae Crago munitella 
Spirontocaris franciscana Epialtus productus 
Spirontocaris paludicola Cancer antennarius 
Spirontocaris brevirostris Pinnixa littoralis 
Spirontocaris taylori Scleroplax granulata 


b. One, found only in the middle and the lower bay. 


Cancer productus. ' 


c. Five, eommon to all three divisions of the һау: 


Callianassa longimana Pinniza schmitti 
Pagurus hirsutiusculus Hemigrapsus oregonensis 
Pinnixa franciscana 


a. Excepting the first, third and ninth, seven of the ten species 
found only in the middle bay, inelusive of shore stations, are re- 
strieted wholly to that portion lying west of a line drawn aeross the 
head of Raccoon Strait, and from Blunt Point on Angel Island to 
the nearest point on the San Francisco shore. 

This limitation of range seems to be elosely eorrelated with the 
character of the bottom, which within that area is more or less hard, 
rocky, gravelly, or sandy with very little if any admixture of mud, 
exelusive, of eourse, of the muddy portion of Richardson Bay, where 
only two hauls of the boat dredge were made and none of the strictly 
middle bay вресіев was found. 
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In addition to being found only on a roeky substratum, Еріа и 
productus was always in patches of kelp, or in their immediate viein- 
ity: at Point Bonita, Sausalito, and east of Fort Point. Spirontocaris 
taylori, another ‘‘hard bottom" speeies, was also taken only at loeali- 
ties eharaeterized by an abundant growth of algae along both shores 
of Golden Gate and in bunehes of seaweed stripped from the piles 
of the Sausalito Ferry building. So far as our observations go, the 
only other middle bay speeies, exeepting Spirontocaris paludicola men- 
tioned below, the distribution of whieh may be similarly eonditioned, 
is Spirontocaris brewrostris, for although taken near the head of Rae- 
eoon Strait on a bottom eharaeterized simply as ‘‘stones,’’ it was also 
taken at the south side of Golden Gate in eompany with Spirontocaris 
taylori. 

Though no doubt exereising a eonsiderable influenee on the 
distribution of the bay speeies, the effeet of temperature and salinity 
on these bottom dwelling forms is mueh more diffieult of demonstration 
and probably less important, at least within this seetion, than that 
exerted by the eharaeter of bottom. Of the species found exelusively 
in the bay only three were taken with the tow-net, Callianassa longi- 
mana, Cancer antennarius and Hemigrapsus oregonensis, respeetively 
two, three, and one speeimen eaeh, the latter obviously an aeeident. 

Of the three middle bay speeies, Pandalus danac, Spirontocaris 
paludicola, and Pinniza littoralis, not wholly restrieted to the portion 
lying west of the line drawn above, the third was found only in the 
predominantly muddy eastern portion of the middle bay; the first, 
Pandalus danae, was returned but onee from a ‘‘variegated mud 
...Sand and fine gravel’’ bottom in this eastern portion, as com- 
pared with thirty-two speeimens from a prineipally eoarse sand gravel 
and stone bottom in the western portion of the middle bay; while 
the seeond, Spirontocaris paludicola, was taken but twice in the 
middle bay, onee in its western portion, in the eel grass along the 
northern shore of Angel Island, and onee in its eastern portion, from 
the algal growth in tide pools north of the Standard Oil pier, Rich- 
mond. 

b. In laeking a straining apparatus ‘‘for removing fine partieles 
of foreign matter from its respiratory stream of water," Cancer pro- 
ductus is ill adapted for life on more or less muddy or purely sand 
bottoms, and although reeorded from the lower bay and the easterly 
seetions of the middle bay, it was taken most frequently and abun- 
dantly in the western middle bay, as is to be expeeted. Here 
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twenty-two speeimens were taken at ten stations, all оп primarily 
gravel or rock bottoms, as eompared with twelve at seven stations in 
the easterly parts of the middle and lower bay, of whieh several had 
more or less hard bottoms, eomposed largely of shells, shell fragments, 
or elinkers. Aside from the searcity of favorable bottom, it is possible 
that the great fluetuations of salinity obtaining in the upper bay may 
tend to exelude Cancer productus from that division. 

с. As the bottom of the greater part of the bay is predominantly 
muddy, it is to be expeeted that the five bay species listed as occur- 
ring in all three divisions will show some preferenee for bottoms of 
that character. 

Callianassa longimana in view of its burrowing habits would 
naturally be restrieted to the softer bottoms, and it is not surprising 
that no specimens of this species were taken in the western middle 
bay. In the eastern middle bay it was dredged at nine stations, in 
the lower bay at five, and in the upper at three. 

Pagurus hirsutiusculus, although only taken in the course of shore 
eolleeting, from roeky shores around the middle bay, was dredged 
from more or less shelly bottoms in the predominantly muddy sections 
of the bay; onee in the upper bay, four times in the lower bay and 
seven in the eastern middle bay. Of the other six stations at which 
this speeies was taken four were on the more or less hard sandy or 
roeky bottom of the western middle bay, and two in the eel grass 
patehes around Angel Island, one in the western, the other in the 
eastern middle bay. 

Pinwixa franciscana and P. schmitti have praetieally the same 
range within the bay, in fact, coincide at three stations. In nearly 
every ease the bottom from whieh they were dredged was a more or 
less sandy mud, aeeompanied in at least two instanees by numerous 
worm tubes, the probable habitat of both speeies. With the exeeptiou 
of one specimen of P. franciscana taken from a bottom of ‘‘soft mud, 
with numerous worm tubes," off Belvedere Point, in Richardson Bay, 
neither speeies was found in the western middle bay. 

Hemigrapsus oregonensis, as is well known, shows a marked 
preferenee for muddy bottoms, being especially abundant on mud 
flats at low tide though taken at times in more or less roeky situations 
in eompany with Hemigrapsus nudus. In the predominantly muddy 
lower bay an average of sixteen and eight-tenths speeimens per haul 
was taken at eaeh of sixteen stations, while in the middle and upper 
bay only one and five-tenths speeimens were returned from eaeh of 
the two hauls made in both of those divisions. 
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3. Seven (15%) of the survey species were found both in the 
bay and outside: 


Spirontocaris cristata Crago franciscorum 
Crago nigricauda Cancer magister 
Crago nigromaculata Cancer gracilis 


Crago stylirostris 


These seven are really bay species which range outside as far as 
the environmental conditions correspond in general to those obtain- 
ing in the portions of the bay in which they range inside. With 
the exception of Spirontocaris cristata and Cancer gracilis none of 
these speeies was taken outside the 30 fathom line, nor, so far as our 
records indicate, in water of (bottom) salinity exceeding 34.0. Com- 
prising, on the other hand, nearly two-thirds (63%) of the eleven 
species taken at more than ten stations, and all of the five taken at 
about one-fourth of the dredging stations, they should be, and in 
fact are, fairly well distributed throughout the bay. Crago nigro- 
maculata is the only one of them failing of record in the upper bay. 

Spirontocaris cristata was taken only three times outside, two 
specimens at cach of two stations, and one at a third, in 81% to 9 
fathoms (bottom not characterized), in 914 to 1134 fathoms (bottom, 
**eoarse sand and gravel’’), and 29 to 36 fathoms (bottom, ‘‘refuse 
and garbage’’). In the upper bay, however, Spirontocaris cristata 
was taken at two stations (1 D and 1 H), in the middle bay at thirty- 
three (21 D and 12 H), and in the lower bay at twenty-five (10 D 
and 15 H). Тһе lower bay with its predominantly muddy bottom 
seemed to be the more favored habitat of this species. Неге fourteen 
and four-tenths specimens per dredge haul were returned as com- 
pared with two and two-tenths for the middle bay and two for the 
upper bay. "The average per eateh with tow-net was, lower bay, four 
and eight-tenths, middle bay, three and five-tenths, and upper bay, one. 

Cancer gracilis, the only other species found in the bay which 
ranged beyond the 30 fathom line was taken but twice ontside, one 
specimen in 8 to 9 fathoms, on a bottom of ‘‘fine, dark, very clean 
' and two specimens іп 39 to 40 fathoms, on 
green sand." Although taken in the bay at but one upper, eight 
middle and three lower bay stations, its distribution was very closely 
related to that of the preceding species, Spirontocaris cristata, coin- 
eiding with it at five of the stations from which it was recorded and 
very nearly at the other nine. Similarly, too, the greater number of 
specimens per haul was in favor of the stations made on more or less 
muddy bottoms. 


“> 


sand,’ very fine dark- 


1921] Schmitt: The Marine Decapod Crustacea of California 299 


Crago nigromaculata though laeking in the upper bay, in eom- 
mon with other fairly well distributed bay speeies, seemed to a 
certain extent also to prefer more or less muddy bottoms. Of the 
nineteen stations returning it only two were loeated on the harder 
bottom of the western middle bay, and only three on sandy bottoms 
outside. 

Crago stylirostris, however, although exeeeding the range of 
Crago nigromaculata both within and outside the bay, in direct eon- 
trast to that species was found most frequently as well as most 
abundantly on more or less hard, sand or sandy bottoms. Іп the 
western middle bay Crago stylirostris was taken at twenty-eight 
dredging stations, in the eastern middle bay at seven, and in the 
upper and lower bay at only two each. Outside it was returned 
at eight stations from fine, grey, or eoarse sand and pebble bottom. 
At the more or less muddy eastern middle, upper, and lower bay 
stations less than eleven specimens per haul were obtained, with one 
exeeption at whieh thirty-three were taken. But of the outside and 
western middle bay stations thirty returned more than twelve speei- 
mens eaeh; of these eight returned more than thirty-three, and five 
more than fifty speeimens. Only three specimens were taken in the 
tow-net, one at each of three hydrographic stations, опе middle, and 
two lower bay. 

Crago nigricauda and Crago franciscorum are the two most widely 
distributed deeapods in the bay and outside within the 30 fathom 
line, Both were taken abundantly іп all three divisions of the bay, 
and the latter was also abundant outside. More or less muddy bot- 
toms returned the greater number of specimens per haul, though 
otherwise their distribution seemed little affeeted by the eharaeter of 
the bottom. Of the two Crago nigricauda is apparently more of a 
“bottom dweller," for even though taken at seven more dredging 
stations it appeared only about half as often (sixty-nine out of one 
hundred and thirty-seven times) in the eatehes of the tow-net. С. 
franciscorum was the only deeapod found in Suisun Bay, as well as 
Napa Creek, and probably, therefore, ean endure water of a lower 
salinity than any other speeies listed in eonneetion with the survey. 

Cancer magister, in spite of the faet that it is adapted primarily 
for living on sandy bottoms, was found well distributed throughout 
the region eovered by the survey though not so abundantly as either 
of the preeeding species. Within the bay it was actually taken more 
often on more or less muddy bottoms, but with very few exeeptions 
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all the speeimens were very much undersized. "Together with Crago 
nigricauda апа C. franciscorum this species is one of the only three 
that were taken at more than three stations in the upper bay, and 
together with these two and Hemigrapsus oregonensis is one of the 
only four taken at any of the upper bay stations lying north of Pinole 
Point. 


In general salinity seems to be the controlling faetor in the 
separation of the strietly outside species from those found in or ‘‘in 
and out’’ of the bay, and character of bottom that in the distribution 
of species within the bay. Though so important geographically, the 
effect of temperature on the local distribution of species is not at all 
evident. Depth, likewise, apparently exerts little or no influence 
on the distribution of the survey species: certain species were taken 
only beyond the 30 fathom line and others only in the course of shore 
collecting, but the relation of the former to the salinity outside, and 
the latter to their substratum is too intimate to permit any other 
explanation. That only four decapods are known to oeeur in the 
upper bay north of Pinole Point is probably due to the low salinity 
there obtaining, for although the annual range of temperature in this 
division is considerable it is almost equally great in the more populous 
but much more saline lower bay. 
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V. POSTSCRIPT 


It is of more than passing interest to be able to notice, and eompare 
here, the rather close correspondence between the conclusions set forth 
immediately above regarding the local distribution of the deeapods 
of the Survey, and those independently arrived at by Packard (1918a, 
19185) as a result of his studies of the **Mollusean Fauna from San 
Franeiseo Bay," and published after the present paper had gone to 
press, viz: 

“The character of the bottom appears to have the greatest sig- 
nificance in determining the local distribution of the mollusca” 
(19180, p. 245). ''Depth has little significance in determining the 
distribution of local forms...the significance of the temperature 
factor is obseure’’ (1918a, p. 381). “Тһе salinity factor is considered 
to be the major one in accounting for the meagerness of the fauna of 
the upper in contrast to that of the other divisions of the ау’? (19185, 
p. 245). 


Recently in The factors controlling the distribution of the Poly- 
noidae of the Pacific coast of North America, Miss Essenberg (1918) 
has adduced what appears to be further evidence in favor of Point 
Coneeption as a faunal barrier, marking a dividing line between a 
north temperate zone (extending north to Cape Flattery) and a north 
subtropieal zone (extending south to Cape San Lucas). 

But if we treat the speeies listed by Miss Essenberg in the same 
manner that the California deeapods were dealt with under their 
Geographical Distribution above (pp. 281 to 286), we find of the 
twenty-eight species of littoral record (from 100 fathoms or less) 
from off California, that seven (25%), so far as known at present, 
are restricted to the region north of Point Conception, and nine 
(39%) to the region south of it, while twelve (42%) range both north 
and south. 

Of these twenty-eight polynoids of littoral record, the bathymetrie 
range of twelve (4395) reaches beyond the 100-fathom line. It does 
not, therefore, seem unreasonable to expeet that with more intensive 
collecting and dredging a considerable number of species at present 
only found south, will be found north of Point Conception as well, 
and vice versa, especially in view of Miss Essenberg's warning that, 
“the distribution of some of the species is as yet inadequately known"' 
(ТӨГӨ jo, 175). 
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MIL ARPBEND ESSE 
DISTRIBUTIONAL List OF THE MARINE DECAPOD CRUSTACEA OF CALIFORNIA 


This list is almost wholly based on the one given by Miss Rathbun in her 
Harriman Alaska Expedition Report (1904a, pp. 8-17), with some additions from 
the U. S. National Museum collections, and several of the more recent authors. 
The species are in systematie order in the first column of the table. АП of those 
dealt with in the seetion on ‘‘Distribution’’ (p. 281) are in roman type. Those 
taken in connection with the biological survey of San Етапсіѕео Вау are printed 
in bold face type, while species from depths exeeeding 100 fathoms are italicized. 

Sinee drawing up this table it has been found desirable to distinguish between 
the species whose bathymetrie range is not known to exceed 30 fathoms and those 
whieh, though found within the 100-fathom line have not been taken, at least off 
the California coast, іп 30 fathoms or less. The names of the former are followed 
by a black spot 9, the latter by a €. 

In the second column the northern limits of the ranges of the various species 
are given. Іш the ease of Alaskan forms these as a matter of eonvenienee, have 
been redueed to one of several generalized limits, 1.е., Sitka, for all speeies whose 
range terminated there or bétween that point and the northern boundary of British 
Columbia; Kadiak, for the Sitka to Kadiak speeies; and the Aleutian Islands, for 
those reaching, but not running into the Bering Sea. As а matter of interest the 
northern limits of all speeies reported from the Straits of Fuea or Puget Sound 
have been marked with an asterisk.* 

The southern limits given in the next to the last column have been similarly 
grouped in the ease of Lower Californian speeies under Todos Santos Bay, San 
Geronimo Island, Point San Eugenio (Cerros Island), Magdalena Bay, and the 
Gulf of California, respeetively. 

The last eolumn gives records of exceptional oceurrence and of world distri- 
bution. 


The remaining nine columns cover the distribution along the coast of California. 
Reeords of speeies from 100 fathoms or less are indieated by eireular blaek spots, 
®; those between 100 and 500 fathoms by а circle with a dot at the eenter, о; 
and over 500 fathoms by a о, 


In a number of instanees these symbols are accompanied by one or more index 
figures. When standing alone, an index figure signifies that the speeies in ques- 
tion has been found only at the loeality referred to within the region delimited 
by the heading of the column in whieh it oeeurs; a plus sign (+) preeeding the 
figure indicates that the species has also been found at the locality for which the 
index figure stands. Obviously where the stated northern and southern limit o* 
a species restriets it to a particular locality the use of an index figure is unneees- 
sary, yet they have been employed in all eases where one has been available. 


Тһе index figures and the loealities for whieh they stand are: 


1. Pigeon Point 7. Бап Clemente Tsland 
3. Point Coneeption 8. San Nieolas Island 

3. Santa Barbara Channel 9. Santa Barbara Island 
4. Laguna Beach 10. Half Moon Bay 

5. Sau Franeiseo Bay 11. Itumboldt Bay 


6. Santa Barbara 19, Farallon Islands 
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The heading Santa Barbara Islands includes only San Miguel, Santa Rosa, 
Santa Cruz, and Anacapa. San Nicolas and Santa Barbara Island are separately 
indieated in the same eolumn (index numbers 8 and 9), while San Clemente 
(index number 7) is included in the third column following, headed Santa Catalina 
Island. 
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VIII. APPENDIX II A 


List oF SPECIES TAKEN AT ‘‘ ALBATROSS’? DREDGING STATIONS DURING THE YEARS 
1912 AND 1913 


Only such data are reproduced here as have been used in the discussion of the 
distribution of the species listed. All other dredging data are to be found in 
the Report on the Physical Conditions in San Francisco Bay (Sumner, 1914). 

Unless obtained at more than three stations the species and number of speci- 
mens taken at the various stations are entered in the column of ''Addenda."' 
Cancer antennarius is the only exception to this rule. 

Fifty or more specimens are represented by the letter 
actual count of lesser numbers is given in full. 

The positions of these stations are plotted on plates 2 and 3, and in order 
that they might be readily located they are referred to the ‘‘upper,’’ **middle'* 
or ‘‘lower’’ regions of the bay or to the region '*outside."' 

The ‘‘upper’’ bay is taken as the section lying north of a line connecting 
Point San Pedro and Point San Pablo, ineludiug the region usually designated 
as San Pablo Bay. The ‘‘middle’’ bay extends from this line to one drawn from 
the San Fraucisco Ferry Building through the Goat Island Light, and separating 
it from the ‘‘tower’’ bay, the section below this latter line. The ‘‘middle’’ bay 
is separated from the region ‘‘outside’’ by a line passing from the Bonita Point 
Light through Mile Roek to the San Francisco shore. 

As а rule hydrographie observations were not made in the course of dredging 
operations, and іп order that such data obtained at the regular hydrographic 
stations might be used in connection with the dredging stations a table correlating 
the two has been drawn up as Appendix TIT (p. 354) of this report. 
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List or SPECIES TAKEN AT ‘‘ ALBATROSS’’ DREDGING 
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аа а ie 
B $|8|8|£2|s8| 9 Е 
3 сі S о © [© с с 
asl || tee) S е | ae 
Station Б || 2 | аа pT 2 El 
No. Date | Depth Character of Bottom срео сП 
MIDDLE 1912 fms. 
D 5700 | Jan. 30 | 19-17 | Sand, coarse and fine gravel, 
broken shells. J ae B A es ЕЕ ее E 7 
D 5702 x: 13-122 | Trawl contained chiefly shells 
with a few fair-sized stones.  |.......]........ 2: А | ЕГІ ЕК 12 7 
D 5705 | Feb. 6 9-9 Soft, grav mud, filled with 
worm tubes and ophiurans, 
very evident grit fica: dose all 15 МЕСЕ B 
D 5706 D 9-7 Fine, semi-liquid mud, brownish 
gray, with black sticky lumps, 
very little grit, fewer worm 3 
tubes Uan otOi M ucc aaa aero с бел кезе Калы 2 
D 5707 e 8-93 Bottom not accurately deter- 
шаа 0 Pin ЕШ бос 2 1 
D 5708 OY 101-12} | Sandy mud. Bh eem 2 1 1 
D 5709 29 123510 атса азиз rm О percent 3 
D 5710| Feb. 16| 16-9 Shell fragments, einders, lamps 
of hard mud, finest ingred- 
ients washed out, J as Meer | Recon Шад еже 11 | 41 
D 5711 E 81-03 | Somewhat muddy, eoarse sand 
andishelliragments OOS dI rele 2 E 24 6 
135712 " 101—143 | Coarse gray sand and shell frag- 
тен ааа а КЕЗ ЕЕЕ D |52 кыже ФО |в 
D 5713 Lo 17-10 ! Medium, coarse, gray sand with 
few pebbles. MU ces tua uM а |. exces | 10) | 5 
D 5711 | Feb. 28 15-9 Black, sandy mud (sand very 
fine) and dead shells (mostly 
Wacoma GO GEM eor 95. Ке ЗЕ 2 
UPPER 
D 5715 ш 91-13} | Fine, gray, dark sand, followed 
by soft gray mud almost free 
from erit- We al ое 2 35 8 2. 4 19 
D 2716 н 6-9 Soft, very smooth mud. .— |... КЕЛЕТ SE reno E 
D 5717 v 7-63 LEG a В ОЕ EY EB |1 
MIDDLE 
D 2715 oe 71-9 Soft, gray mud with great quan- 
tities of worm tubes and ophi- 
urans ON Ne esee enero нылыт а 
UPPER 
D 5719 | Mar. 1| 61-6 Soft mud, with lumps of hard 
stieky mud, almost free from 
ЕНЕ, ТЕРЕГІ 77 ЕТ wy |Ы abel eee m 
D 5720 D. 113-11 | Soft mud and muddy sand, ар- 
parently taken separately. НАЗ esc cn eee m 
D 5721 "5 81-8 | Soft mud, partly black, partly 
hrown, with coarse sand, 
clinkers and son:e large stones, 
abundant rotten drift-wood 
and vegetable debris. Animal 
life scarce execpt for crabs, 
shrimps and barnacles. feee i ІІБ ІК С 16 
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STATIONS DURING THE YEARS 1912 AND 1913 


g 4 
8 = E E: ip 
| уер уау m m = 
= © 3 a E 4 = 3 m. dum 
=e |= | es | 2 |) LS |) ae lee 
ЖЕЛГЕ ЕИ ЕЕЕ E 
© 55 8 Salles a E 3 ЕШТЕ 
а ЕТА ТЕЕ Ее 
2 ami IS 3 o о o © Е үс. = 
бейе || mE || BRE i eee = Ес Addenda 
No. i Jue || tee) ey |] te) |] te |] CREE (Inclusive of apparatus used). 
ШОО оа 9-foot Agassiz trawl; net torn. 
БО 3 2 ПАРЕ о 9-foot Agassiz trawl. 
05700 е | Т 5-foot Tanner trawl. 
ІШ) (ОВ | cetero] beoe Е oct бете peer 15 3 st М) ne 
ИП ІІ eese ERE perez 2 СЧ £t 
BOSS cem TON Т Пі кене iocos 9-foot Agassiz trawl. 
JO fs зии ШЕ Бе Pinnira littoralis 1. 
5-foot Tanner trawl. 
iy | Аы ро 1 5-foot Tanner trawl. 
doy | кес месе еее pee al кен ДЕ [eda E uH 5 Cx 
BS ER 21-2 рыз ІРІ ы essem eene Б E қ 
ا‎ eee ane] eoo ПЕ ЕВЕ р ui S 
D 5714 1 CE cess eos | eee a 9) a 
15:3 53» | Ы а а Ее ЯР bres 1 dl Juss 5 y d 
D 5716 а ecce оао 10 П в е p ^^ HW 
JB) E? АК а ШҮ [саз ЕЕ 2% 28 v 
TDI ESTIS. оо oct parece IM ШЕН ЕЕ 52 Т6 к Ы; к 
TOY EY E | еее О ЕТИ Уз TC eser] ERES sce ca iios n Ы 3: 
IBV CAG [fis БИ. Gy | rese рн contra | ес zx FS л 
ЮТ |Б ген еее сет е ПТН ЕЕ | o cedes КЕ 9-foot Agassiz trawl. 
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List оғ SPECIES TAKEN AT ‘‘ ALBATROSS’? DREDGING 


Station 
No. Date Depth 
UPPER 1912 Íms. 
D 5722| Mar. 1| 53-42 
Lower 
D 5723 | Mar. 6| 93-11 
D 5721 шы 83-94 
D 5725 oe 71-7 
D 5726| Mar. 8| 61-71 
1D) 27 зз 61—51 
D 5729 s 42—12 
D 5730 x 5-51 
OUTSIDE 
D 5781 | Маг. 11 | 16-93 
D 5732 5 114-9! 
D 5733 Е 9-8 
D 5734 59 1-01 
D 5735 i 91-10 
D 5736 Б 93-10 
D 5737 zA 103-13 
MIDDLE 
D 5738 | Mar. 13| 60-23 
D 5739 к 18-22 
D 5710 рЫ 7-8 
D 5741 | Mar. 18 | 191-18 
D 5742 1 203-20 


Character of Bottom 


Pandalus jordani 
Pandalus danae 
Spirontocaris cristata 


Soft, sticky mud, black and 
brown, without grit, con- 
taining shells of Mya. 


Black, sticky mud, streaked 
with brown, many shells, 
clinkers. Fish probably lost, 
as none were taken. Abun- 
dant ophiurans. 


Soft, dark mud, somewhat 
grittv, with very few shell 
fragmenta. 


Soft, dark, somewhat gritty 
mud. 


Soft, black, slightly sandy mud. 
Soft, black, sticks; mud. 


Sticky, nearly hlack mud, com- 
paratively small quantities of 
shells and shell fragments. 


Sticky, black mud, with very 
little grit. 


Coarse sand with pebbles and 
shell fragments. 


Coarse sand and gravel, ranging 
up to about 2 cm. Most of 
'sand sifted out, leaving coarse 
gravel. Thus, bottom sample 
not representative. 


Fine, dark, very clean sand. 


“ “ “ 
“ “ “ 
“ u “ 
“ m “u 


Large rocks with very little 
coarse shelly sand. 


Sand, followed by sandy mud. 


Fine, gray sand, followed by 
smooth gray-green mud. 


Clean, dark-zray medium coarse 
sand and fine shell fragments, 
with a few fragments of stone. 
Little life; no perfect shells. 


Bottom similar to last, but con- 
taining occasional small com- 
pact masses of black mud. - 


aeos escono 20 


| Crago nigricauda 


| Crago nigromaculata 


Crago alaskensis 
clongata 


Crago stylirostris 


16 


| Crago franciscorum 


E 


ue 
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STATIONS DURING THE YEARS 1912 лмр 1913—(Continued) 


Station 
No. 


D 5723 


D 5724 


D 5725 


D 5726 
D 5727 


D 5729 


D 5730 


D 5732 


D 5733 
D 5734 
D 5735 
D 5736 
D 5737 


D 5741 


D 5742 


| Callianassa longimana 
| Pagurus ochotensis 
| Pagurus hirsutiusculus 


| Cancer productus 


т 
d 
EN ы 
a © 
m 
ах 
о o 
ЕЛ 
а | & У 
Ll н A 
51818 
a a Я 
8 5 a 
COM EOM E 


| Pinnixa franeiseana 


Pinnixa schmitti 


Hemigrapsus 
oregonensis 


Addenda 
(Inclusive of apparatus used). 


9-ft. Agassiz trawl 


5-foot Tanner trawl. 


9-foot Agassiz trawl; beam trawl 
earried away; too much mud. 


5-foot Tanner trawl. 


9-foot Agassiz trawl. 


9-foot Agassiz trawl; trawl net car- 
ried away but most of contents 
saved. 

9-foot Agassiz trawl. 


m “ m 
“ “ “ 
“ “ “ 
“ e m 
“ “ “ 
“ a “ 
“ “ “ 
m “ “ 


9-foot Agassiz trawl; net badly torn. 


5-foot Tanner trawl. 


5-foot Tanner trawl; net badly torn. 


9-foot Agassiz trawl. 
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s = 
E E Е 
< Ri @ т A = 
ЕК | ГЕ 
СР | Sane Е $|.2 
о © E dm о | 5 © 
АЫ ce E Boma а 
2 E МІРІ Е rs 8 
|ж Ж 2 в EI AE 
sila %5/%84% 8 
Station Е Biz ES в |8%4| s Е 
No. Date Depth Charaeter of Bottom |||! е |Т“ 
MIDDLE 1912 fms. 
D 5743 | Mar. 1S | 10-153 | Muddy sand (latter so fine as to 
pass through finest sereen of 
table sieve). Large amount of 
bottom material landed and 
an unusually large anantity 
of living worms, molluses and 
Brille stars. Neral e Il oral Em een soon m 
D 5744 » 5i-5 Soft, slightly sandy mud, with 
great quantities of worm 
tubes OAM I — oe т | ЧЕ 10 
D 4745 Jn 143-121 | Dark-gray sand whieh did not 
pass through finest screen of 
table-sieve, with small masses 
of black mud and considerable 
vegetable debris and shells. — |........)....... Y. pas ЕСТЕ сулууу 8 ЕШ 
D 5746 у: 18-18 | Dark-gray sand which did not 
pass through the finest sereen 
of table sieve, pebbles, shell 
fragments, a little mud. 1 7 4 | 47 
D 5747 | Mar. 19 Hs Dark, sticky mud, slightly gritty 
4- streaked with yellowish. (һы... 3 8 раа 41 
ims. 
5 
D 5748 » ft. Bottom much SiR oS 5 3 TSE 2 
4- 
fms. 
5 
D 5749 E ft. Very dark. sticky mud, slightly 
5- gritty, with many dead shells 
fius. апа shellfragments. | Ч 12 
5 
D 5750 | Mar. 20 (ОО лыо КООШО О м | Бейін eee est ЕЕЕ Бен 4 
Е 
fms 
5 
D5751 on ft |с PE е 2 Ы ее КОД 43 
va 
fms. 
5 
UPPER 
DOSO Ж ft. Very liquid yellow or brown- 
DS gray mud, slightly gritty, 
fms with numerous particles of 
51 кера MEBE | Е ЕЕЕ ИИ 1 
MIDDLE 
D 5753 9% ft. A little mud of character of that 
6- АУ re ее Беген | еле сауд ote coe 6 
fms 
5 
fms 
D 5751 | Mar. 25 41— Brown mud, slightly gritty and 
ft. 31 notsccrysstckv OO ev ee 3 1-87 [е rr CS 45 
D 5783 Ы fms Fine, dark-gray, slightly muddy 
ARE sand with shell fragments. |... ЫЗ BO! eer steer bases 32 
ыо 
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STATIONS DURING THE YEARS 1912 AND 1913— (Continued) 


Station 
No. 


D 5743 


D 5744 


D 5745 


D 5746 


D 5748 


D 5719 


D 5751 


D 5752 


D 5753 


Callianassa longimana 


| Pagurus ochotensis 


Pagurus hirsutiusculus 


| Caneer productus 


Cancer antennarius 


Cancer magister 


Cancer gracilis 


| Pinnixa franciscana 


Pinnixa schmitti 


Hemigrapsus 
Oregzonensis 


= 


, Addenda 
(Inclusive of apparatus used). 


9-foot Agassiz trawl, 


“ m “ 
“ “ m 
“ “ “ 


Dredged with launch іп both direc- 
tions, using 19-inch boat dredge 
and 3-foot Tanner trawl. 


“ “ “ 
“ а “ 
“ m “ 

“ “ “ 
m u m 
“ m “ 
“ “ “ 
“ “ “ 
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List оғ SPECIES TAKEN AT ‘‘ ALBATROSS’’ DREDGING 


Station 
No. 


MIDDLE 
D 5756 
Upper 


D 5757 


D 5758 


D 5759 


D 5760 


D 5761 


MIDDLE 


D 5762 


D 5763 


D 5764 


D 5765 
LOWER 


D 5766 


D 5767 


D 5768 


MIDDLE 


D 5769 


D 5770 


Date 


1912 
Mar. 26 


“ 


April 


April 


“u 


April 


“u 


April 15 


3-11 


31-11 


Character of Bottom 


Soft gray mud, with abundant 
vegetable debris. 


Fine, grayish-black, very muddy 
sand. 


Bottom as in 5756. 


Dark gray, sticky mud, without 
grit or much vegetable debris. 


Hard, clean, dark-gray sand, 
with mica flakes. 


Soft, muddy sand, or sandy 
mud, with driftwood frag- 
ments and other vegetable 
debris. 


Rock fragments, little or no 
sand. 
No bottom sample taken, as eel 


grass did not permit dredge to 
scrape bottom. 


Bottom as in 5763. 
Sand. 


Fine, gray, non-gritty, liquid 
mud. 


Muddy sand. 


Hard shelly bottom; living and 
dead Mytilus and Monia very 
numerous. 


Hard sand? (No bottom sample 
taken). 


Rough, rocky bottom. (No bot- 
tom sample taken). 


Spirontocaris cristata 


| Pandalus jordani 
Pandalus danae 


| Crago nigricauda 


47 


m 


30 


| Crago nigromaculata 
Crago alaskensis 
elongata 


| Crago stylirostris 


| Crago franciscorum 


11 


m 


------------------------.----------------------------------------------- 


1921] 


Schmitt: The Marine Decapod Crustacea of California 


331 


Stations DURING THE YEARS 1912 AND 1913— (Continued) 


Station 
No. 


Callianassa longimana 


ші 

т т т 
4 © z 

ce am 
E 5 2 ы ы 
Na 2 8 © 
E] = © а р A 
Q B = ii |) ce Е-е 
SIE SIS S 
M Ра а Е E 
ЕЕ EN [Las 

H i 
НІҢ|8|8|8|8 
En) ы н я S & 
a a © а a}. g 
юе | (5 | 7 | OIG 


Pinnixa franciscana 
| Pinnixa schmitti 


Е 


D 5758 


D 5762 


D 5763 


D 5767 


D 5768 


D 5769 


D 5770 


einigrapsus 
oregonensis 


Addenda 
(Inclusive of apparatus used). 


Dredged with launch in both direc- 
tions, using 19-inch boat dredge 
and 3-foot Tanner trawl. 


а “ “ 
“ “ “ 
“ “ “ 
“ “ “ 
“ “ “ 
“ “ “ 


Spirontocaris paludicola 1. Dredged 
with launch 19-inch boat dredge 
and 3-foot beam trawl. (Bottoms 
dredged are indicated on chart by 
black lines, the remainder of the 
run by the dotted lines). 


Launch used as in 5763. (Contin- 
uous and dotted line have same 
significance as above). 


Launch used as in 5763 and 5764. 
(See note under preceding station). 


Dredged with launch in both diree- 
tions, using 19-inch boat dredge, 
and 3-foot Tanner trawl, (Dredged 
up San Antonio Creek, Oakland, 
with boat dredge; came back with 
trawl). 


Dredged with launch in both direc- 
tions, using 19-inch boat dredge 
and 3-foot Tanner trawl. 


Dredged with launch in both direc- 
tions, using 19-inch boat dredge. 


Dredged with launch in both direc- 
tions, using 19-inch boat dredge 
and 3-foot Tanner trawl. 


Spirontocaris franciscana 3. 
Spirontocaris taylori 2. 
Apparatus as before. 
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List or SPECIES TAKEN АТ ‘‘ ALBATROSS’? DREDGING 


Station 
Ne. 


MIDDLE 


D 5771 


D 5779 
UPPER 


D 5780 


D 5783 


D 5784 
OUTSIDE 


D 5785 


D 5786 


Date Depth Charaeter of Bottom 
1912 fms. 
April 14 31- Thin, dark-eolored mud, not 
ft. sticky and not gritty. 
3 
"s fms. Soft mud, with numerous worm 
13-1} tubes. No sample saved. 
А 31-23 | Roeky, the sample consisting of 
angular stones of various sizes. 
April 16 j 41-42 | Large, angular stones, covered 
with barnacles апа bryozoa, 
interspersed with rounded 
gravel. 
рр 7-4 Large and small angular rock 
fragments. 
April 17 | 34-33 | Fine, clean gray sand, between 
rocks. 
i 31-23 | Large, rounded weedy rocks. 
шы 33-2} | Fine, clean, gray sand and med- 
jum sized rounded stones. 
May 8 3-3 Dark gray sand, rounded stones 
and small boulders 
May 13 5-1 Stieky, dark gray mud, without 
sand, mixed in latter part of 
course with abundantly 
broken shells (mud samples 
taken at both ends.) 
fms. 
May 27 21- Mud first, then shelly, after en- 
ift: tering oyster beds. 
3 
= 4-4 Shelly. 
May 28 fms. 
2-2 
х Ж Жоо NR 
Oct. 15| 30-40 | Little bottom material taken, 
most of it having passed 
through meshes of net (that 
taken was very fine, dark- 
green sand). 
> 40-10 | Very fine, dark-green sand. 
m 40-41 “ “ m 


Pandalus jordani 


Pandalus danae 


toearis cristata 


Spiron 


Crago nigricauda 


Crago nigromaculata 


Crago alaskensis 
elongata 


22 


11 


m 


а 
в |8 
MES 
$ | 2 
= | 3 
c | 8 
| 
с o 
en шм 
в @ 
E be 
Sure 
qe 2 
aed 1 
CO 4 
TE meer 
16 | 1 
ЕТ 
НОА 27 
5555556 m 
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STATIONS DURING THE YEARS 1912 AND 1913—(Continued) 


Station 
No. 


Callianassa longimana 


Pagurus ochotensis 


Pagurus hirsutiuseulus 


D 5771 


D 5772 


D 5773 


D 5786 


D 5787 


| Caneer productus 


| Caneer antennarius 
Caneer magister 


Cancer gracilis 


| Pinnixa franciseana 


Pinnixa selimitti 


Hemigrapsus 
oregonensis 


Addenda 
(Inelusive of apparatus used). 


29 


33 


Apparatus as before. 


Crago munitella 2. 
Apparatus as before. 


Apparatus as before. 


Crago munitella 1. 
Selvroplax granulata 1. 
Apparatus as before. 
Apparatus as before. 


Spirontocaris taylori 2. 
Apparatus as before. 
Spirontocaris franciscana 1. 
Spirontocaris brerirostris 1. 
Spirontocaris taylori 6. 
Epialtus productus 1. 
Apparatus as before. 


Apparatus as before. 


19-ineh boat dredge. (In an un- 
used oyster bed). 


19-inch boat dredge. (Made a сігсіе 
in oyster bed and finished at start- 
ing point). 


19-inch boat dredge. 


Spirontocaris gracilis 16. 

Pinnira occidentalis 1. 

12-foot Agassiz trawl. (On fishing 
grounds). 


Sptrontocaris gracilis 1. 
Apparatus as before. 


Paguristes bakeri 1. 
Apparatus as before. 


‚884 


Station 
No. 


OUTSIDE 
D 5788 


D 5789 


D 5790 


D 5791 


D 5792 
UPPER 


D 5793 


D 5794 
MIDDLE 


D5795 
05796 


D 5797 
D 5798 
D 5799 
D 5800 
D 5801 
LOWER 
D 5802 
D 5803 
D 5804 
D 5805 
OUTSIDE 


D 5806 


D 5807 
MIDDLE 


D5808 


University of California Publications 


List OF SPECIES TAKEN АТ 


al. 
$|8 
Ele 
o n 
E s 
Qa | а 
б || = 
|с 
Date Depth Character of Bottom BR 
1912 fms. 
Oct. 91| 68-60 | Very fine, green sand. farts | Basaran 
d 46-33 шо M. 18 
Oct. 22| 35-33 | Very coarse variegated sand, 
with a small proportion of fine 
sand. д П 
n 36-29 | Refuse and garbage, but little 
bottom material. m 
ns 26-19 | Fine, dark gray, somewhat 
greenish sand. d Т 
Oct. 28; 10-14 | Black, sticky mud, with grayish 
bronn saad: О ИШ К... 
i 141-11 | Dark gray sticky mud, with 
БІ 
Oct. 29 | 13-19 | Stones (one measuring 8 inches). |................ 
x 19-132 | Sand, with abundant shells and 
shellifraements ШИШЕ haea 
E 5-74 Sand: Ц = 
ші вА Mud. М 5 
г 82-123 | Very fine, very muddy sand. 
» 163-16} | Coarse sand and stones. | /|............ 
“ 163-17 | Gravel, stones, sand. |12414... 
Oct. 30 | 10-10} | Sandy, shelly mud. |.|... 
* 91-8 soit muc. E I 
53 73-61 | Soft mud and worm tubes. — — |... erm 


а “ “ 


Nov. 4|141-13 | Fine, dark gray, fairly clean 
аласта т NM 


ү 43-27 | Coarse sand, gravel and stones 
ranging up to 14 inches in 
length. 
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Station 
No. 


D 5788 


| Callianassa longimana 


| Pagurus ochotensis 


a 

3 

E т 
ІІ ee 8 
lal |) E СЕ 
= || = | & 
ЕЙ ЕЗ е 
a2 
| ІС 
E sl 
ig | я] & 
a | a | 5 
8) | © | Ф) 


Caneer magister 


Pinnixa franeiscana 
Pinnixa schmitti 


| Cancer gracilis 


Hemigrapsus 
oregonensis 


оо age cuo 
Казнаны рте» 3 
ا‎ ана каа 1 
Е 1 
о ШЕ TS) 


13 


Addenda 
(Inclusive of apparatus used). 


Crago communi. 
Crago resima 3. 


Crago spinosissima 2. 
Paguristes turgidus 2. 
Pinniza occidentalis 1. 
12-foot Agassiz trawl. 


Crago spinosissima 3. 
Paguristes turgidus 1. 


s 25. 


Paguristes bakeri 2. 


Pinnira occidentalis 1. 
Apparatus as before. 


Crago alba 8. 


Pylopaqurus minimus 1. 


Paguristes bakeri 1. 


Cancer yibbosul 


Apparatus as before. 


Spirontocaris gracilis 3. 
Apparatus as before. 


Apparatus as before. 


Heavy oyster dredge. 


Spirontocaris brevirosiris 1. 
Apparatus as before. 


Apparatus as before. 


us 3. 


5-foot sledge trawl. 


Paguristes turgidus 2. 
12-foot Agassiz trawl. 


Apparatus as before. 


Oyster dredge. 
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List or SPECIES TAKEN AT ' ALBATROSS’? DREDGING 
——— M——— —————— HÉÓÓÉÉE КЫЫС 


SUE 
а E: E 
эз АД È a E a 
ГЕ Е т @ E E E ЕЛ 
БАКЕ sj © Z 
= Ес a E E [eels а 
СА ГА 8 SRI. | ee] E a 
ESSI Sms ws 
E] 3 E e o |ofl o о 
ӘЗ || nsi б to | E 9| à 
Station 2 E A В 8 5% 8 8 
Хо. Date Depth Character of Bottom (5 | %| ЕЭО |o е i oen 
MIDDLE 1912 fms. 
D5809 | Nov. 4| 53-211 | Coarse sand, gravel and stones. |........ 3 Пр EA 2 
LOWER 
Ту 5810 | Nov- TL TIE IMA алле» ЕСЕ ЕЕ 
D 5811 ш; ШЕ e Е Boos co јр 
A,B+C 
D 5812 | Nov. 27 1 p T EE EUIS EE erro Lecce a locos | 
A and B 
D 5813 ^1 1: "d st 50 — к ems ги кп 
D 5814 is 1-1} E = ин EE pee es esl eo eremo sese loe 
Aand B 
UPPER 
D 5815 | Dee. 9 7-13 | Somewhat sandy mud, vegetable 
fragments and fine flakes of 
mica, at beginning and fine, 
muddy sand, vegetable debris 
and shell fragments, at end of 
ЕН ree СЕИ ЕЕЕ т 
D 5816 ыы 91-10: | Tenacious mud, mainly free 
from sand, black with yellow 
layer on top, and streaked 
throughout; many large shells 
of Mya with surface stained 
black, at beginning and ten- 
acious mud, mainly dark, with 
yellow coating at surface, 
streaked throughout and con- 
taining flakes of mica, at end 
oy dey i-e |Ы ео | оо т 
D 5817 9 Б Clear and sandy mud, at begin- 
ning and stiff mud, yellow at 
surface and streaked with 
sand atend oF RAL ЕЕ үй |е m 
D 5818 | Dec. 10| 5i-4$ | Somewhat gritty black mud, 
slightly nicaceous, with yel- 
low surface layer; practically 
no life, at beginning and very 
sandy, gray and black mica- 
ceous mud, at end ои in [Eccc о а m 
D 5819 ы 7-6 Bottom much like preceding, 
but semi-fluid and somewhat Р 
lesa ваййу 1668 Feo ее е m 
D 5820 “ 123-8 | Bottom as before, but more 
sandy than at preceding 
Белое 7 ЖШ 22222: zn eem eem 33 | m 
MitoDLE 
D 5821 | Dec. 17 8-9} | Sandy mud and muddy sand 
with little tenacity, a few 
broken shells and many shell 
fragments. Very little life. |... |] m A ЕП СТР т 
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STATIONS DURING THE YEARS 1912 AND 1913— (Continued) 


8 Е 
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8 © = З а „п = © Е |». 
ie a 2 5% Ф Eb S = BINE 
e sem ee ү - 
& else ej sq “| 56 
g = S m ы ы ы в ШЕ 
a Б E Ф Ф 5 с E ag Бис 
&l sisse SS |e |e IE 
Station | ЕЕЕ ЕЕЕ 85 ies _ Addenda 
No. сл | eR ee T ser | Tete |) ГЕ ГЕ ess (Inclusive of apparatus used), 

ПОО сз. [ыб Кузе: аа és Eres Eres А Oyster dredge. 

DASI | 225222 ЕТЕ ИЕ ЕТЕ EASA н 38 | Oyster tongs; (in Darbee-Immel 
oyster beds, 3 spots). 

TD) SITE || еу lecce егете кезен etr са Ееее С е 17 | Oyster tongs;  (Moraghan oyster 
beds). 

Бето. а АІ ТИВ 6 | Oyster tongs; (Morgan Oyster Co.'s 
Dumbarton No. 2 bed, near camp. 
Company's launch used. A number 
of oyster specimens taken in two 
places by means of tongs). 

TB) SESS a ооа оосо оо е backorder cocoa ооо Оса 1 | Oyster tongs; (Morgan Oyster Co's 
Mowry bed). 

TRY SAY esee lese Eel rese СІРЕСЕ Шы» 11 | Oyster tongs; (Morgan Oyster Co's 

А South Belmont bed). 

TD ES, | ceno] ее cases] Ее ТУСИ EORR: НІНІ Orange peel bucket used at each end, 
sledge trawl through intervening 
distance. 

DSS [Мазы Бен а ЗЕ MR | Even EPA ре: к к; 55 

JD SES. а ао е 2 jos E Ў 

То АЗЕ Е онези (s ig Sp 

DD SSS IGT EE ЕБ ers е Petre eene 1 Н ху ре 

р 5820 раа eese O ЧЕЧЕНИ БЕС ресс As ч 9 

Y SEAL AE ра ава еза аео оос сес ооо bs 4 ef 
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'rago alaskensis 
elongata 


Station 
No. Date Depth Character of Bottom 


Spirontocaris cristata 
Crago nigromaculata 
| (ci 


Crago nigricauda 
Crago franciscorum 


| Pandalus jordani 
| Pandalus danae 
| Crago stylirostris 


MIDDLE 1912 fms. 


D 5822 | Dec. 17 5-6 Smooth mud, purer than pre- 
ceding two lots, at beginning 
and mud fairly free from sand, 
more liquid than much of 
that taken previously, at end 
of haul. 


D 5823 E 7-10: | Mud rather liquid, like preced- 
ing with many much stained 
shells of Macoma and Card- 
ium, together with shell frag- 
енен  **(1Q1i |: 32 11|. ДЕТ 
D 5824 | Dec. 18| 123-7 | Soft, gray mud, slightly gritty, 
not very tenacious, at begin- 
ning and shelly, somewhat 
muddy sand, at end of haul. |........ |... m ЕН Бе т 


D 5825 d: 81-124 | Very muddy sand. — — [...[-[-eee m АӨ ара m 


D 5826 LE 7-9 Dark, fairly clean, medium 
sand, with shell fragments, at 
beginning and sand, with a 
very little mud and many 
shell fragments, at end of 


1913 hanl || ве peres m 


D 5827 | Jan. 20 | 17-63 | Clean, coarse sand and gravel, 
stones of all sizes up to width 
of hand, and } inch thick, 
with many large and small 
shells and shell fragments, at 
beginning of haul; sand and 
fine gravel, but no stones of 
size taken at end of haul. |........ 5 о DSS O 27 


D 5828 16}-10} | Soft, tenacious mud, slightly 
sandy, especially in spots, at 
beginning and mud rather 
variegated in color and com- 
position, containing some 
sand and many shells, at end 
ОСПАП |25 1 4|m [A poem 11 | m 


D 5829 Шы 101-151 | Sand and fine gravel with some 
shell fragments; a few living 
molluscs. مم‎ ie 1 П et T 4 


D 5830 | Jan. 21) 11-8} | Fine, uniform dark-grey sand, 
which washed out very easily, 
at beginning and tenacious 
mud, streaked in color, with 
sandy patches, at end of haul. 


m ЕШ ЕЕЕ те т 


LOWER 


D 5833 | Jan. 27 6} Sand, shells, cinders and un- 
БЕСС 1 


D 5835 | Feb. 3 7} Sandy mud with many shell 
fragments. р ранне рр 


MIDDLE 


D 5845 | Apr. 7] 33-49 | Large stones (about a wash-tub 
full) ranging to 20 lbs. in 
weight, several bored by 
molluscs. —  [eeJeeÓMMeee2eeeÜIRIeeeHH pem t 


———— ÀÁÉÁÉ————————————————————————————————————D 
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STATIONS DURING THE YEARS 1912 AND 1913— (Continued) 


E © 8 n = 8 
ъ=|# ЕЕЕ ЕЕЕ Еіз 
E |) ш pos в || AlS 
A e Р 8 Еа ш E BE [8 
else ie lS 3 S|] ep lee 
a 5 д A а ЕИ н о ою 
E ees ууш: 
ӘШЕРРЕ m I IS I с Б я | Sb Sp 

Ё Ell ES Sl] Be] wi dw үе se 

кишп || та |} шу || ell E ELE SS тс Addenda 
No. о (ets (ais 112) || Б) (20, & јзы (Inelusive of apparatus used). 

D 5822 HW ааа осоо зе рес 2 | кесе о pete eee Orange peel bucket used at each end, 
sledge trawl through intervening 
distance. 

1б) GERE || #1 Esse еее eee] Econ Eo cone] parece ic] eee 

D 5824 | 2 AE eo ИКЕ Ld 

DISS Olen OST ceu. 35 ` “ 

1D) ШАМЫ e e LE [D Шр Е “ 

0T ES Unt | Басы beer ма Та Ны а. Р 

RSS ELE N Er ШП ШЕ) И ИША ИЕ КИНИН ы 

Fo Oe Ы e| Eee БИЛЕТ e epe eem Ee et КТ Е 

DERE аја A 

D 5833 

D 5835 

ОЕ ЛЕ қолаға ecd eee] rere D а EDO ЕБ ERREUR Deren Heavy oyster dredge, without lining. 
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List or SPECIES TAKEN AT ‘‘ ALBATROSS’? DREDGING 
8 БЫ 
E: Е E 
= E g E ug E i 
8|3|9 $|8|8 Е 8 
Е|58| 4 |8|Е(Е & | 2 
ск |ы ШЕ e |. ң c 
cms 
ЛЕЛ ves s 
кіаіӛ E ЕЕЕ 
f 2 д5) S to & 56 & & 
Station = & || cal Ё S jac) s Б 
Мо. Date Depth Character of Bottom ё. 129) Va |116) See o о 
LOWER 1913 fnis. 
D 5847 | April 22| 83-9 Dark, very tenacious mud, with 
scarcely any perceptible grit, 
and of uniform color and con- 
sistency, at beginning and 
black muddy sand, or sandy 
mud, with a large proportion 
ofshells, at end of haul. — |........|........ 0: | aad оа m 
D 5848 5 9-91 | Dark, very tenacious mud, ex- 
cept for thin layer of paler, 
softer mud at surface, very 
few shells, at beginning and 
dark, tenacious, clear mud, 
with a few patches of sand or 
fine gravel, a few shells and 
shell fragments, at end of 
baud ЕЕ... 45 ||| а [әһә m 
D 5849 ve 10-9 Mud softer than last, nearly free 
from sand or shells, at begin- 
ning and clear, tenacious dark 
mud, with a few entire 
Macoma shels and ігар- 
ments,atend of haul. — |... feles ы, Ress 
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STATIONS DURING THE YEARS 1912 AND 1913— (Coneluded) 


© 3 
ЕЕ 3 E 
.E a a т = З 
= | 2 |] 2 i 2B | es SEE 
5 52 © п Au Ка #5 = 
ЕЕЕ #2 le | 21 2 las 
e aE = = = E |Ж 

Е е 215|8|4 |26 
% e кт 2 = Б Bi n |83 
Е 3 2 ES z T t в а [865 
а E E g g g E | E 

Я em = ill S Es Sl 8 t ee 

Station | = ES a zi E A ні |в les Addenda 
No. ie» | 4e Dem о оо ро Оо [ore |Ы (Inelusive of apparatus used). 

D 5847 |... Бе ее кс ТИШ Mp 1 | Orange peel bucket used at each end, 
sledge trawl through intervening 
distance. 

TDD Ste: eee КУЛЛ бололуу АШ н 10 y i р 

D 5840 1 A ‘ i н 
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APPENDIX II B 


List oF SPECIES TAKEN AT ‘‘ ALBATROSS’? HYDROGRAPHIC STATIONS DURING THE 
YEARS 1912 AND 1913 


In order to present the physieal data (temperature, salinity, and phase of 
tide) obtained at such hydrographic stations as are correlated with the dredging 
stations given in appendix III (p. 354), а number of stations at which no speci- 
mens were taken have been ineluded in this table. 

The methods and apparatus employed in obtaining these data are fully 
explained in the report on the physieal eonditions (Sumner, 1914). "Unless other- 
wise specified, the collecting apparatus consisted of three tow-nets, used simul- 
taneously from the ship's dredging cable and towed just below or within a few 
feet of the surface. Тһе three nets were a large intermediate (4-foot diameter) 
net made of No. 000 grit gauze, and two smaller wing-nets with 14-ineh diameter 
hoops covered respectively with No. 12 and No. 20 bolting silk. 

The positions of these stations ean be readily ascertained by means of the 
< Reference Station’’ given in the second column of the table: the Н stations 
there cited are the so-called primary hydrographic stations plotted on plate 4; 
the D (dredging) stations are plotted on plates 2 and 3. А summary of the 
hydrographie stations having approximately the same position is given below. 
The mean depth of all stations whose positions thus approximate has been included 
in this summary ав a matter of record, as the depths of hydrographie stations are 
not otherwise given in this paper. 

Only the four returns most frequent with the tow-nets (Spirontocaris cristata, 
Crago nigricauda, C. franciscorum, and the ‘‘crab megalopa’’) are given in the 
vertical columns of occurrences; all others, the species more rarely taken, are given 
in the column of ‘‘Addenda.’’ Fifty or more specimens are represented by the 
letter ‘‘m’’ (many). 
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SUMMARY OF HYDROGRAPHIC STATIONS HAVING APPROXIMATELY 


THE SAME POSITION 


Pri 
йушгортаршо Mean depth Hydrographie stations having approximately the same 

station (all stations) positions as the primary stations. 

MIDDLE fms. 
4967 11.7 5000, 5097, 5120, 5130, 5188, 5218, 5210, 5277, 5297, 5328. 
4968 19.5 4999, 5098, 5121, 5131, 5156, 5298, 5327. 
4969 19.2 4998, 5099, 5122, 5155, 5190, 5216, 5299, 5326. 
4970 8.0 4997, 5133, 5191, 5215, 5237, 5280. 
4971 9.9 4996, 5101, 5124, 5131, 5192, 5214, 5236. 
4972 8.3 4995, 5102, 5125, 5135, 5193, 5235, 5282. 
4973 fall 4994, 5103, 5126, 5136, 5234, 5283. 
4974 lef 4993, 5101, 5127, 5137, 5150, 5233, 5284. 

UPPER 

4975 12.5 4986, 5088, 5111, 5149, 5166, 5179, 5196, 5268, 5291. 
4976 8.7 4987, 5087, 5110, 5167, 5178, 5242, 5267. 
4977 6.2 4988, 5086, 5109, 5168, 5243, 5266. 
4978 5.1 4989, 5085, 5169, 5176, 5199, 5244, 5265, 5288. 
4979 6.6 4990, 5084, 5107, 5200, 5264. 
4980 6.5 1991, 5083, 5105, 5171, 5246, 5263. 
4981 12.5 4992, 5082, 5105, 5146, 5172, 5262, 5330. 

LOWER 
5001 6.0 5017, 5096, 5119, 5158, 5187, 5248, 5276, 5313. 
5002 5.0 5016, 5095, 5118, 5144, 5159, 5180, 5275, 5311. 
5003 4.8 5015, 5117, 5143, 5160, 5185, 5274, 5315. 
5004 5.5 5011, 5116, 5161, 5184, 5207, 5251, 5273, 5316. 
5005 5.9 5013, 5115, 5162, 5183, 5206, 5252, 5272, 5308, 5317. 
5006 8.2 5012, 5114, 5163, 5182, 5205, 5253, 5271. 
5007 9.9 5010, 5090, 5113, 5164, 5181, 5204, 5254, 5270, 5206, 5319. 
5008 11.5 5009, 5089, 5112, 5135, 5165, 5255, 5269, 5320. 
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List OF SPECIES TAKEN AT ‘‘ ALBATROSS’? HYDROGRAPHIC STATIONS DURING THE 
Years 1912 AND 1913 j 


Temperature Salinity 
Refer- Phase 
Station | enee of Sur- | Bot- | Sur- Bot- 
No. (Station | Date Tide face | tom face tom 
MIDDLE 1912 С. (Gk Жа ET 
НОБи Feb, 13| Strong | 12.1 | 12.2 | 29.53 
ebb 
FE 3968|.............. ur t IAN лг. E927 508 BPO STO 
Н 4969 |............. i d 12.2 | 13.1 ! 26.49 | 28.40 
Н 4970|.............. Е 12.1 | 12.1 | 26.96 | 28.46 
Н 4971. v) ii 12.1 | 12.0 | 26.16 | 26.383 
ІН 4072 ы. v Ebb T2*00 UT ETO 25730 
Ше Rl ыса ы B T2500 |І ТЕГ 5 250 22208 
НА 0 ы 18,0 | 11.9 | 17.47 | 21.74 
UPPER 
Н 49752. Feb. 15| Strong | 12.1 | 12.0 | 13.91 | 18.56 
- ebb 
P 490 5 E 121 | 12507 | ИЗ ОЕ IE OS 
HE HOTT. E = 22-08 ТӘСІ | ТШО 18-52 
H Оты 2 p: 12.0 | 12.2 | 14.19 | 21 47 
НОО ШІ bs ПА Јо А СОД Тур 
ШОО E p: 1 I2 18105028 621698 
Н 4981)... 9 E 11.8 | 18.2 Е 22) Gil 
MIDDLE 
H 4982!D 5710|Feb. 16 Flood TIS ЖЕКА e козусу 
Н 4983 D 5711 ПОО ЕЕ ол ase 
Н 4984р 5712 А D» 1120 [essent tns RES 
UPPER 
Н 4986 Н 4975|Feb. 20| Flood e e 7.01 12,67 
Н 4987|H 4976 d Ш 12.3 | 12.5 | B.S 40 
Н 4988 Н 1977 3 s 12.9 || 126 | ИЗ 0 
H 4989, H 4978 Ы Slight 12:9 | 12.7 || Bil fey) ei) ls 
flood 
H 4990) H 4979 e s 12.8 | 12.6 ӘӘ 24710 
H 4991|H 4080 Е *Sinek | 12.7 |12,7 | 24.08.1477 
water 
Il 4992|IT 49S1|Feb. 21| Flood, | 12.3 | 12.6 | 18.05 | 22.95 
bw 
MIDDLE 
H 4993) H 4974 Б Flood 19.1 | 12,6 | 22 35 | 24.49 
IH 4094| 11 4973 ы ud 12.6 | 12.4 | 23.77 | 25.35 
П 4995| П 4972 Ы iv 126 | 122% [2520 | 2/51 
П 1996| H 1971 Е Rlow ISTO TS | 201% 
stream 


Spirontocaris 
eristata 


p ا‎ 


т 


nigricauda 


| Crago 


franeiseorum 


Crago 
Crab 


megalopa 


Addenda 


Net touched bottom. 


Full of mud. 


*Changing to fairly 
strong ebb. 


Spirontocaris young 1. 
Crago stylirosirts 1. 
Callianassa longimana 1. 
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List ОҒ SPECIES TAKEN AT ‘‘ ALBATROSS'' HYDROGRAPHIC STATIONS DURING THE 


YEARS 1912 AND 1913— ( Continued) 


Temperature 
Refer- Phase 
Station | ence of Sur- | Bot- 
No. |Station | Date Tide face | tom 
MIDDLE 1912 C. С. 
H 4997|H 4970 Feb. 21| Slow | 12.9 | 12.3 
stream 
Н 4998] Н 4969 » Е 12958 |122 
П 4999| Н 4968 a {з Wek ay || ee 
п 5000|H 4907 “ | Slack | 12.2 | 12.2 
LOWER 
Tet SOO eee Feb. 23| *Flood | 12.3 | 12.4 
BH SOO P e x e; 1276 | 1226 
Н 5003... E ҒА По СЫ Ka 
H 5004|.............. " x 12.7 | 12.6 
EH LOO p 12:7. | 12:6 
H COG Ec e Flood, | 12.5 | 12.8 
slow 
stream 
H SOON. d ч їз ЧОО 
IH SOUS К enee rn 12.6 | 12.0 
Н 5009) H 5008|Feb. 27) Swift | 11.4 | 10.8 
ebb (at 
outset) 
Н 5010) H 5007 D Ebb 11.6 | 11.4 
Н 5012 H 5006 = * iss) |) ІШЕ 
Н 5013| H 5005 x d ted ШЕЛ 
H 5014|H 5004 S A 11.6 | 11:6 
Н 5015| H 5003 25 d ШЕ 1126 
Н 5016 |Н 5002 » ы 11.6] 714.6 
Н 5017 Н 5001 m ШЕ ІШІ 
UPPER 
Н 5082 lI 4981jApril 23 13.2 | 12.2 
Н 5083} H 4980| “ Ta. O Д2? 
Н 5084 H 4979 ыы ШТА 132 
H 5085) Н 4978 ды ш 13.4 | 13.3 
H 5086|H 4977 E S 13.4 | 13.7 
Н 5087,H 4976 “ Flood | 13.3 | 13.3 
H 5088|H 4975 9 E 13.4 | 13.4 
Lower 
Н 5089) H 5008/April 26] Ebb 12.9 | 11.6 
Н 5090] 11 5007 i € E 1210 
Н 5091|Н 5006 > % Tear | 207 
Н 5092|ff 5005 AN "d 13.2 | 12.9 


Salinity 
Sur- Bot- 
face tom 
Too Joo 

Mee E 28.74 
28.40 | 28.92 
28.23 | 28.14 
31.00 | 31.18 
28.53 | 27.30 
28.56 | 28.40 
28.29 | 28.33 
28.14 | 28.02 
27.87 | 27.83 
27.48 | 27.52 
26.94 | 27.17 
27.68 | 27.85 
27.37 | 28.84 
РДІ E 
27.81 | 27.65 
27.49 | 27.75 
эка 28312 
28.23 | 28.28 
28.28 | 28.25 
28.38 | 28.33 
13.83 | 22.68 
TT 2222 
ЛӨ ecco 

Pe ENSE ee 8.09 
4.15 | 7.79 

8.75 | 9. 
8.25 9. 
25.85 | 29.06 
26.55 | 27.79 
26.21 | 26.39 
РА | Бахус аса 


pirontoearis 
cristata 


auda 


Tago, 
nigric 


| C 


franciscorum 


rago 
| Crab 


| C 


megalopa 


Addenda 


*Moderate current. 


Crago stylirostris 1. 


Mud haul. 


..| Crago stylirostris 1. 
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List оғ SPECIES TAKEN AT ‘‘ ALBATROSS’? HYDROGRAPHIC STATIONS DURING THE 


Years 1912 AND 1913— (Continued) 


E 
ES e z 
Temperature Salinity Я а 3 8 & 
$3 8| $| $ 
Refer- Phase Bn E ӨЕ | 
Station | ence of Sur- | Bot- | Sur- Bot- .ES8|s& ERE 
No. (Station | Date | Tide | face | tom | face | tom | |5 |O |б 
LOWER 1912 C. C. %о %о 
Н 5093| H 5004 Аргі 26| Ebb 13:2 USE ш MS E 
H 5094| Н 5003] “ = 14.2 | 13.9 | 27.17 | 37.08 | 1| 8|49| 1 
Н 5095| H 5002 Ж x 1420! [513508 AR E СІ... eo | rosea 
н 5096 H 500] “ i 14.2 | 13.9 | 26.87 | 27.31 trn Бе 
MIDDLE 
Н 5097|Н 4967|April 29 D 11.1 | 110 || 31736 1 
H 5098|H 4968 Е p 11.8 | 11.0 | 30.02 | 31.16 3 2 3 1 
Н 5099/H 4969| “ 5 T2 OR їл | BO || лр е рк 
Н 5101| Н 4971 2 ы 12.3 | 11.6 | 26.71 | 29.89 1 | 12 А 2 
Н 5102|Н 4972 t 9 12.7 | 12.1 | 25.30 | 27.48 Б 5 1 
Н 5103|H 4973 i E; 13.0 | 12.3 | 23.31 | 26.39 |... ШІ Ел eer 
Н 5104, H. 4974 zi di 18.0 | 12:9 22-290 23647 eer 9 | m 1 
UPPER 
Н 5105| H 4981|April 30| Flood | 13.1 | 12.7 | 19.75 2| m 3l 
Н 5106 If 4980 су na 13.1 | 12.8 |) 19.96 5|m 3 
Н 5107, Н 4979 E ры 18.3 | 12,8 | 18.95 (| Fa) 8 
Н 5109| H 4977 y ys 13.8 | 13.7 | 14.00 тр 1 
Н 5110} Н 4976 4 К 13.7 | 13.8 | 12.45 UL |І 25 
Н 5111|H 4975 v M 14.2 | 13.9 9.96 ау || еее 
LOWER 
Н 5112|Н 5008 May 1 5 12.6 | 12.6 | 26.58 | 27.89 2 T | шт 9 
H 5113|H 5007 5 j 12.7 | 12,7 | 27148 2785 |... PAM Ry e 
H 5114| H 5006 = s 13.0 UBS | 227208 оз 4 | 20 1 
Н 5115 |Н 5005 Я ыз 13,27 | 193 | 5277 0): 62 7^0 T 1 3|m 9 
H 5116, Н 5004 Е i 13.6 |13 о P TED TR ess 8 От 
Н 5119 Н 5003 oe is 14.2 | 14.3 | 27.01 | 27.01 1 1 3 1 
Н 5118| Н 5002 55 E 14.2 | 14.8 мау || Sens | еген 2 
Н 5119| Н 5001 A d. 14.0 | 13.9 вазо 
MIDDLE 
Н 5120 Н 4967|Мау 6 25 13.5 | 12.9 | 26.55 | 27.79 1 2 0 е 
Н 5121; Н 4968 ш 13.4 | 12.6 | 22.99 
H 5122|H 4969 i 2 14.6 | 12.3 | 20.82 
H 5123|H 4970 e ш 14.8 | 12.6 | 19.70 
Н 5124! Н 4971 5 55 13.9 | 13.0 | 18.34 
Н 5125|Н 4972 52 Ж 14.4 | 13.1 | 21.60 


Addenda 


Spirontocaris young 1. 


Callianassa longimana 1. 
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List or SPECIES TAKEN АТ ‘‘ ALBATROSS’? HYDROGRAPHIC STATIONS DURING THE 


YEARS 1912 AND 1913—( Continued) 


Station 
No. 


MIDDLE 
5126 
5127 
5128 
5130 
5131 
5133 
5134 
5135 
5136 
5137 
Lower 

H 5138 
H 5143 
H 5144 
UPPER 

H 5146 
H 5149 
MIDDLE 
H 5150 
H 5155 
H 5156 
LOWER 
5158 
5159 
5160 
5161 
5162 
5163 
5164 
H 5165 
Гррен 

Н 5166 
Н 5167 
Н 5168 
Н 5169 
Н 5171 


Refer- 
ence 
Station 


4973 
4974 
* 

4967 
4968 
4970 
4971 
1072 
4973 
4974 


5008 
5003 
5002 


4981 
4975 


4974 
4969 
4968 


5001 
5002 
5003 
5004 
5005 
5006 
5007 
5008 


4975 
4976 
от 
4978 


Hmm 


H 4980 


Date 


1912 
May 6 


May 
July 


July 23 


24 


29 


July 30 


31 


Phase 
of 
Tide 


m 
"Temperature Salinity i а Е 
Sur- | Bot- Sur- Bot- $2 ЕЕ 
face | tom | face ص‎ s) 
с. С. Joo Teo 
MSV) 215520 ЖШ УУ C E330 Е 
из | 13.2 | 820-608 26-55 |... 5 
12.2 | 12.2 | 28.79 | 29.34 ІШКЕ 
14.3 | 14.3 | 81.05 
15.9 | 14.4 | 29.47 
47.0 | 14.6 | 27.5 
18.1 | 14.8 24.39 | 30.33 TS |27 
ше || Waites 285070 (аңа | beer 
ШӘ ERO DN OAL ESSO er ee 
IO gos. SSA 28 56: Foro i 
17.0 | 15.0 | 28.14 | 30.37 | 43 9 
18,4 | 18.3 1 27.70 | 27.59 |... 1 
USES ТЕЗ 2724: | 27.68 e 4 
Е 26.39 | 28.79 |........ 3 
19.3 | 18.9 | 15.16 | 18.63 
17.9 | 17.2 | 22.32 | 26.49 E 
15.8 | 149 1 28.Ө5 | зоор 
14.6 | 14.4 | 30.96 | 30.98 |................ 
10/3 | 19.4 27.85 | 27.87 haus 9 
T902 || 18530 27-97 "ааа ЕЕЕ 
ПЕ ISS | 27:94 | 27.87 Е 
17.8 | 177 | 28.83 | 28,33 |. 1 
ПО 06 e авои 
17.4 | 17.4 | 28.51 | 28.61 1 |29 
16 5 | 16.4 | 29,10 | 29.18 a... B 
15.9 | 14.9 | 30.11 | 30 83 2 6 
18.3 | 18.7 9.96 [42.89 ЕЕ 
18.4 | 18.6: | 11:85 са 
18.6 | 18,7 116.60 [16.9% |... 1 
18.3 [ 18.3 | 21.91 | 22,05 honi 2 
Пом | 16.9 | 26.47 | ЭА Е 


Crago | 
franciscorum 
Crab 
megalopa 


Addenda 


*Between Alcatraz Isl., 
and H 4967. 


Cancer antennarius 2. 


Cancer antennarius 1. 


Cancer magister 2. 
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List оғ SPECIES TAKEN AT ‘‘ ALBATROSS?’ HypRoaRAPHIC STATIONS DURING THE 
Years 1912 AND 1913— ( Continued) 


2 g 5 
Temperature Salinity is = 3 Ё 
Refer- Phase EE: g& 28 af 
Station | ence of Sur- | Bot- | Sur- Bot- |.55| ав | е5 
No. (Station | Date Tide face | tom face tom |% (О ló Id Addenda 
Upper $0127 C. ch To Фо 
Н 5172|H 4981|July 31| Flood 17.0. | 1579 [2825 V20 23 ee 9 GY [Loses 
Н 5173|H 49811044. 7| Ebb 16.8 | 15.4 80 0 27 097122221... JI eee 
H 5176 H 1978) ” TG O 16.4 | S3 EOI fo een No. 20 eame up muddy. 
H 5178|H 41976 x Uy ilz 16.9 | 15202 А ences 
H 5179|H 4977 = ЫЗ ТҮСІ? LOO 2050 PHBA) 8 nul 
LOWER 
Н 5180] Н 5008Oct. 8 is 148 1270 Ев озсо | 1... AE eee 
Н 5181| H 5007 i A IDE ІЗ ГН | ман ce ОЗ 77 
II 5182| H 5006 A ss Жала | o | ib sib. || betty Е 28 Te аы 
Н 5188) Н 5005 i ж” 8) q6.8 | 16:0 | лел И Ө 2... ЕТЕНЕ 
Н 5184| Н 5004 E i 17:92 | плаза | sie ЕЗ 
Н 5185|H 5003 25 9% ПИ ЕТ ЕСО ЕЗ ТЕ 309 crees ИШИН | АӨ A 
Н 5186| Н 5002 т ve 17.2 17-0 | oil mm DEDISSE Тоо 
Н 5187| ІН. 5001 M a t7 O | ӨНЕ ӘЛИ GIRO |... ОЗ | Әб» nee Ав. grit gauze lining 
a a 
MIDDLE this Mato MM р 
Н 8188|H 4967|Oet. 9 a 1332 (12.7 535224 RR S7 ПЕ ӨЗІ 
Н 5190|Н 4969 99 d TEF |71827 | 92-808 325609 e eene 1 
II 5191 Н 4970 " = Pea | то 5 E TT 
H 519211 4971 23 ый ЖЕБЕЛЕР | ЫЫ | ЫШ) |БІР 
Н 5193) Н 1972 D: e 14.9 | 14.3 | 31.90 | 92427 |- н 
UPPER 
H 5196| Н 4975|Oct. 10| Flood 16.2 | 16.1 ISDN тоо 1 Зр: 
H 5199|Н 4078 + x 16:0 TOO а MO SIDE er 1 ІН зун 
Н 5200|Н 4979 г ы; 15.8 Б за ЫЫ ea ӨЗ ss 
LowER 
Н 5204, Н 5007 Осі. 11 E 16.0 15.9 ӘЛЕ ЭТЕТ ее 
Н 5205|H 5006 z м 16.6 | 16.6 | 31.36 | 31.36 
H 5206|H 5005 Е “4 16.0 615 | Бор ав OOS leo es 
Н 5207| H 5004 x E 1620 тоо лене | Шаа... солы Иа 
MIDDLE 
Н 521411 4971 Осі. 12 uf ыр ое ESTEE р erected а 
Н 5215} H 4970 i 2 TET КАЯ. | ЭРИНЕ СІ ДЕ 
If 5216) 11 4969 p > 19.4 | 13.6 | 32.08 | 32.18 З= нае 
II 5217| H 4968 M 2 13.8 | 13a зо TIME КЕ, ees es ..| Spirontocaris young 1. 
H 5218) 1f 4967 Ор be [3:29 I3 SIRO DON BES s Бос 
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List OF SPECIES TAKEN AT ‘‘ ALBATROSS’? HYDROGRAPHIC STATIONS DURING THE 
YEARS 1912 AND 1913— (Continued) 


ae 3 E 
Temperature Salinity g a E E & 
CEN SIE 
Refer- Phase 52 сы ЫЕ а 
Station | ence of Sur- | Bot- | Sur- Bot- |.865|s8| SEBE 
No. |Station | Date Tide face | tom | face tom |8 |8 |5 |5 Addenda 
OUTSIDE 1912 C. C. Too Fo 
H 5219| О 5755|Oct. 15| Ebb 2500] CS Eso ST SELA ene men | e 
H 5220| D 5787 st Flood ПТ MEINES eet а ы Аға ҚҰРАСА ын 
H 5221|  5785|0с4. 21] Ebb SEN OS SEI “ааа E КЕЧИ. 
Н 5222|D 5789 ib " 11.4 
Н 5923 D 5790|Осі. 22| Ebb 11.5 
Н 5221, D 5791 e zs 11.3 
H 5225|D 5792 E ы; ПО КЕНШІ ФАЗА И sso колты 
Н 5226|D 5806 Хоу. 4 Е ПОО | ШО 85309 E ТЕЕ Vertical tow-net haul. 
H 5227|D 5807 93 E 12220 ОЗАТ 32793 ре e n m Ы 
MIDDLE 
Н 5228|D 5808 ts Me lenses: «зл жоК ОС К зо: Э. E 
LOWER 
H 5229|D 5810 Хоу. 11)............ 1359 ізде 81.40-! 81.21—|.... eee nen 
14.3 | 13.8 | 31.42 | 31.36 
H 5231| D 5811 i Ebb 14:9- 140—1 81-50-р 31.44— ere [не 
A,B+C/A,B+C 14.8 | 14.4 | 31.51 | 31.60 
MIDDLE 
Н 5233| H 4974|Nov.25| Flood 12.2 | 124) 27.26 | 28.60 
Н 5234) Н 4973 Ыы i LAD N12 1215202007] 29597 ТР ecd pene < 
Н 5235|H 4972 4 5 П || ТЕМ И ees езген еее ШЙ 
Н 5236|H 4971 s a 2:008 0192-99 628-060) |Б erem a e [eres 
H 5237| Н 1970 Е n: 290 осор AG GS Зои Е m mt rt: 
Н 5240|H 4967 ы ы ШЕП | TERY || МЕ |8296 | ее cel eod өзе 
UPPER 
H 5211|H 4975|Nov. 26 5 ІШЕ || aen. s. [pa оО аЗ eve] Eo rmn 
H 5242) Н 4976 We г TTL AG) |] SO) | TEP 21.35 a | Бәсе oe on е А 
Н 5243|H 4977 e us ДЕН | tou ІШЕ 22:792. Ез Не [neges 
H 5214|H 4978 9 i qoo | ЕВЕР Е 
H 5246|H 4980 > ара MAG (12028 обр рес 
LOWER 
ШҰ SSSI E (ҰЛ! МОУ- 27| Flood I 130 13.9 29:860- зоа 
H 5250) H 5003 a as поря 2:9 AS 2S | 29.1б ue 1 ЖК 
lI 5251| H 5004 [4 с D2 SM lens 28.1 SAO үл ита К. e 
Н 5252) Н 5005 A 2 125812893 28/2 | 20060152. ЕШ 522 
Н 5253 Н 5006 E) » T2 Бл зо” | 29/5091 SOE Ex uc ЕЛ E 
Н 5254' H 5007 ES o ES | 19:22 EOS Кайта Е. 2t sens 
(nearly 
slack) 


————————————————————————À————————————————————— 
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List оғ SPECIES TAKEN АТ ‘‘ ALBATROSS’? HYDROGRAPHIC STATIONS DURING THE 
YEARS 1912 AND 1913—(Continued) 


@ а E 
Temperature Salinity Е а Е 8 & 
53121413 
Refer- Phase 85 а a? 
Station | ence of Sur- | Bot- | Sur- Bot- 55| 68| іа 
No. |Station | Date Tide face | tom | face tom |2 |8 |5 15 Addenda 
LOWER 1912 с. с. Фа Too 
Н 5955|Н 5008|Хоу. 27| Ebb T2968 | тоға ЗО EGO аге 6 
(begin- 
ning) 
H 5256|D 5812 V Flood 12.3 12:4 5302895 Га E ee ed etn Hemigrapsus oregonensis 
A and B|A and B 31.36 1 
Yet ЭЕ eae М ШЕБЕР ЕНЕ Т Ferenc Wen a есту) PAU esses Tow-net haul between 
H5256 A, and B. 
Н 5258 D 5813| ^" i 12.7 | 12.7 | 31.05 | 31.18 
Н 5260 D 5814 = Ebb T2:8| ХР | ылды SO) TEL | Бәле еее ее 
A and B/A and B 12.9 30.79 | 30.74 
UPPER 
Н 5262| H 4981|Dec. 3 » 1.2117 ЖУ КӨЗ ОВ Su c 
Н 5263 Н 4980] “ с 11,5- | TT RS OTROS енене 
H 5264|H 4979 i y: 11,5 | 11.7 | 24.03 | 26.32 JE |Б езе есесі Бсооов 
Н 5265|H 4978 " % ЛЕ 52. see 
Н 5266 H 4977 “ 11.4 |16112 1з. [ese 
Н 5267|H 4976| “ S 10:9. | 33.9 Л | ERE Е 44 Loss 
Н 5268|H 4975 ру a ВЕ |1 оа аса 
Lower 
Н 5269 H 5008|Dec. 4 x JU ри она лион а 
Н 5270)H 5007] “ y 11.6 | 11,7 | 20:50 
Н 59711Н 5000| “ i TES ШЕ || оо || SE es ПУ | eee 
Н 5272] H 5005| “ > 17.8 | 21,8 0012050 р лр А |а оосо 
Н 5273|H 5004 N i 19-071 1221 | 290950199095 |І. vue 
Н 5274 H 5003] “ А 12.0 | 12.00] 30.5001 29.89. |... Т erts с: 
Н 5275 Н 5002| “ S 125 | MS SO 2O зова а | 
Н 5276|Н 5001 d н 11.9 | 12.0 | 30.43 | 30.43 |...... ШЕШЕ ЕЗ 
MIDDLE 
Н 5277| H 4967|Dec. 5 ii ШТА Е EOS 
Н 5280 H 4970| “ ad 11,4 err за шыз 2220 onere 
Н 5282|Н 4972| “ Y оиа 
Н 5283|H 4973 M ы DAP A eT A араш SO 358 о 
Н 5284/H 4974)  '' s DEM ees ал eren ete reete сы 
UPPER 1913 
Н 5288|H 4978Jan. 13 Ыр T0 6.8 | 18.56 |22. DN 
MIDDLE 
Н 5297|H 4967|Jan. 20 as Sd вво И 
Н 5298} Н 4968] “ 2; Сэ ТО 9/0 205060 ЗИЯН БЕЛЕЕ ЗЛ Еа 
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List OF Species TAKEN AT f‘ ALBATROSS’? HYDROGRAPHIC STATIONS DURING THE 
Years 1912 AND 1913—(Coneluded) 


Station 
No. 


MIDDLE 
H 5299 
H 5302 
LowER 
H 5306 
H 5308 
H 5311 
H 5313 
H 5315 
H 5316 
H 5317 
H 5319 
H 


Refer- 
ence 
Station 


H 4969 
H 4972 


H 5007 
H 5005 
H 5002 
H 5001 
H 5003 
H 5004 
H 5005 
H 5007 
H 5008 


H 4951 


Temperature Salinity 
Phase I 
Date | Tide | face | tom | face | tom 
1913 C. с. Too Yoo 
Jan. 20] Ebb 8.7 8.8 | 28.56 | 29.50 
SE > 8.2 8.3 | 24.30 | 25.31 
4% a 8.7 | 8.8 | 28.02 | 29.50 
Jan. 21 ы 81 8.2 | 27.79 | 27.91 
5 и 7.6 7.7 | 28.84 | 29.08 
Jan. 27| Flood 8.0 8.2 | 28.56 | 28,54 
Е ШЕ 8.3 | 10.6 | 28.02 | 27.94 
= e 8.6 8.6 | 27.33 | 27.40 
s p 8.8 8.4 | 26.62 | 27.01 
E Ы 8.7 8.8 | 26.10 | 26.73 
"s Et 9.0 9.0 | 26.39 | 28.33 
Jan. 28 i 8.9 9.4 | 25.70 | 28.55 
> 9.0 9.4 | 26.62 | 29.50 
e d Ө; 9.4 | 29.04 | 29.95 
July 21 eu 17.3 | 16.6 | 23.80 | 26.71 


pirontocaris 
cristata 


| 8 


nigricauda 


Crago 


$ 
HR 


franciscorum 


Crago 
Crab 


megalopa 


Addenda 
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APPENDIX II C 


1. SHORE COLLECTIONS DURING THE YEAR 1912 


Mareh 1; Sausalito 
Cancer gracilis, 1. 

Mareh 15; Sausalito; erab-net over 

ship’s side 
Cancer antennarius, 1, 

March 19; Sansalito Ferry building 
Spirontocaris taylori, 5. 
Spirontocaris cristuta, 3. 
Hemigrapsus nudus, 2. 

March 23; Sausalito; 150-foot seine 
Epialtus productus, 1. 

Cancer productus, 1. 
Caneer antennarius, 1, 
Cancer magister, 3. 
Canecr graeilis, 1. 

March 30; Sausalito; 150-foot seine 
Cancer productus, 1. 

Cancer gracilis, 1. 
Hemigrapsus nudus, 1, 

August 1; Point Bonita, between tide 

marks 
Pagurus hirsutiusculus, 2. 
Ocdignathus inermis, 1. 
Epialtus productus, 4. 
Cancer antennarius, 1. 
Cancer gracilis, 1. 
Pachygrapsus crassipes, 7. 
Hemigrapsus nudus, 11. 
Hemigrapsus oregonensis, 4. 


August 1; Presidio shore, west of 
Fort Point 
Emerita analoga, 1. 
Paehugrapsus crassipes, 1. 
Hemigrapsus nudus, 1. 
August 2; Кеу Route pier, piles 
Hemigrapsus oregonensis, 12. 
August 2; north of Key Route pier 
Crago franciscorum, 2. 
Cancer magister, 3. 
Hemigrapsus nudus, 4. 
Hemigrapsus oregonensis, many. 
August 2; Бей Rock 
Pagurus hirsutiusculus, 22. 
Pachygrapsus crassipes, 1. 
Hemigrapsus nudus, 18. 
Hemigrapsus oregonensis, 25. 
August 3; Richmond shore, north of 
Standard Oil pier 
Spirontocaris paludicola, 1. 
Pagurus hirsutiusculus, 25. 
Pagurus samuclis, 1. 
Petrolisthes cinctipes, 4. 
Cancer magister, 1. 
Hemigrapsus nudus, 10. 
Hemigrapsus oregonensis, 34. 
November 23; Sausalito, near landing 
Petrolisthes cinctipes, 1. 


2. SHORE COLLECTIONS DURING THE YEAR 1913 


January 18; Sausalito 
Pagurus hirsutiusculus, 1. 
Hemigrapsus oregonensis, 3. 

February 8; Sausalito 
Upogcbia pugettensis, 1. 

February 14; Sausalito 
Hemigrapsus oregonensis, 1. 

February 17; Sausalito 
Hemigrapsus nudus, 5. 
Hemigrapsus oregonensis, 20. 

March 4; Sausalito 
Pagurus hirsutiusculus, 3. 
Epialtus productus, 9. 
Pachygrapsus erassipes, 1. 

March 14; Sausalito 
Hemigrapsus orcgonensis, 6, 


Mareh 21; Sausalito 
Pagurus hirsutiusculus, 2. 
Mareh 27; Angel Island, west of Blunt 
Point, 250-foot seine 
Crago nigricauda, 22. 
Crago stylirostris, 1. 
Emerita analoga, 1. 
April 3; Sausalito, eleetrie light, 
ship's side 
Crago franeiscorum, 16. 
April 19; Fort Baker, seine 
Crago nigricauda, 16. 


Crago nigromaculata, 11. 
Crago franciseorum, 1. 
Emerita analoga, 1. 
Cancer magister, 1. 
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April 29; Tiburon, 150-foot seine May 13; Fort Baker beach, 250-foot 
Crago nigricauda, many. seiue 
Crago franeiscorum, 4. Crago nigricauda, 18. 
Upogebia pugettensis, 2. Crago nigromaeulata, 7. 
Cancer magister, 1. Cancer magister, 7. 
Hemigrapsus oregonensis, 1. October 5; Sausalito 


Cancer antennarius, l. 
October; Sausalito 
Epialtus productus, 1. 


APPENDIX II D 


MISCELLANEOUS COLLECTIONS 


< Fishing grounds,’’ off Golden ‘í Experimental trial of otter-trawl,’’ 
Gate, July, 1912. off Golden Gate, April 6, 1914 

Crago nigricauda, 7. Randallia ornata, 1. 
Crago stylirostris, 1. 
Pagurus ochotensis, 3. * * No label"? А 
Paguristes bakeri, T. Holopagurus pilosus, 1. 
Oregonia gracilis, 1. Oedignathus inermis, 1. 
Cancer magister, 35. Acantholithodes hispidus, 1. 


Caneer gracilis, 2. 
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IX. APPENDIX III 


List OF CORRELATED ‘‘ ALBATROSS’? DREDGING AND HYDROGRAPHIC STATIONS 
OF THE YEARS 1912 AND 1913 


For the purpose of rendering the hydrographic data obtained at hydrographic 
stations available for use in connection with the dredging stations, at which no 
such observations were made, this table correlating the two was drawn up at my 
suggestion by Mr. К, A. Coleman, clerk on the ‘‘ Albatross.’ 

Following the various dredging stations, the hydrographic stations most nearly 
related to them in point of time and position are given. These in turn are fol- 
lowed by the primary hydrographic station of the group to which each belongs 
(see Appendix II B, p. 340), together with their annual mean and the range of 
both temperature and salinity. These figures are, in a degree, applicable to the 
dredging stations with which they approximately correspond. 

The actual observations for any particular hydrographic station may be 
ascertained by reference to Appendix II B (p. 342). 

As to the methé@d and procedure pursued in obtaining these data, the reader 
is referred: to the Report on the Physical Conditions in San Francisco Bay (Sum- 
ner, 1914). 
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List оғ CORRELATED ‘‘ALBATROSS’’ DREDGING AND HYDROGRAPHIC STATIONS OF 


THE YEARS 1912 AND 1913 


Dredging station 
(for position see 
plates 2 and 3). 


No. 


MIDDLE 


5700 
5702 


5705 
5706 


Nearest hydrographic station 
with respeet to time and position 
(for position see eorresponding 
primary station). 


Primary hydrographic station 


(for position see plate 4). 


5707 
5708 
5709 
5710 
5711 
5712 
5713 


5714 


UPPER 
5715 


5716 
5717 


MIDDLE 


5718 


UPPER 


5719 


5780 


Flood Ebb 
Date No. Date No. Date 
1912 1912 1912 
Jan. 30 | 5000 | Feb. 21 | 1967 | Feb. 13 
Feb. 6 4997 | Feb. 21 | 4970 | Feb. 13 
Feb. 6 1993 | Feb. 21 | 4974 | Feb. 13 
Feb. 16 5000 | Feb. 21 | 4967 | Feb. 13 
Feb. 28 4993 | Feb. 21 | 4974 | Feb. 13 
Feb. 28 4992 | Feb. 21 | 4981 | Feb. 15 
Feb. 28 1991 | Feb. 20 | 4980 | Feb. 15 
Feb. 28 | 4998 | Feb. 21 | 4969 | Feb. 1 
Mar. 1 | 4990 | Feb. 20 | 4979 | Feb. 15 
Mar. 1 1986 | Feb. 20 | 4975 | Feb. 15 
Mar. 1 4987 | Feb. 20 | 4976 | Feb. 15 
Мат. 1 4988 | Feb. 20 | 4977.| Feb. 15 
Mar. 6 | 5007 | Feb. 23 | 5010 | Feb. 97 
Mar. 6 5006 | Feb. 23 | 5012 | Feb. 27 
Mar. 8 | 5005 | Feb. 23 | 5013 | Feb. 27 
Mar. 8 5003 | Feb. 23 | 5015 | Feb. 27 
Mar. 8 5002 | Feb. 23 | 5016 | Feb. 27 


1980 


4969 


4979 
4975 
4976 


4977 


5007 


5006 


“ 


5005 


“ 


5003 


5002 


Temperature Salinity 
Mean Range Mean Range 
C. (c %о %о 
T201 ES 7-143 31 0121898263395 
12.69 | 8.8-17.1 | 28.52 | 16 753205 
13.05 | 7.8-18.0 | 21.39 | 15.2-30.1 
12.01 | 8.7-14.3 | 31.04 | 26.6-33.3 
13.05 | 7.8-18.0 | 24.39 | 15.2-30.1 
13.29 | 7.117.3 | 25.33 | 13.825 
12.44 | 7.1-17.2 | 24.98 | 16.2-30.1 
12.72 | 8.7-19.5 | 29.61 | 20.8-32.8 

> 
13.06 | 7.1-18.1 | 24.46 | 13.1-28.9 
13.14 | 6.0-19.3 | 15.24 35 212 
13.06 | 6.0-18.5 | 15.69 3.8-21.4 
13.29 | 6.2-19.6 | 17.35 4.2-23.3 
12,85 | 8.7-17.1 | 28.76 | 26.1-32.5 
13.17 | 8.2-17.4 | 28.50 | 25.6-31.7 
18.28 | 8.1-18.2 | 28.47 | 24.9-31.4 
13.81 | 7.7-18.8 | 28.68 | 27.0-31.6 
13.75 | 7.6-19.3 | 28.90 | 26.9-31.3 
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List оғ CORRELATED ““ ALBATROSS’? DREDGING AND HYDROGRAPHIC STATIONS OF 
THE YEARS 1912 AND 1913— (Continued) 


aaaaaaaaaaaaaaaaalalalaiaiaiaaaaasssstlMlÃħŮ‏ ہہ ر 


Dredging station 
(for position see 
plates 2 and 3). 


Nearest hydrographic station 
with respect to time and position 
(for position see corresponding 


primary station). 


Flood Ebb 
No. Date No. Date No. Date 
OvTsipE| 1912 1912 1912 
1 
5731 Mar. 11 No 


5732 ae 
5733 » 
5734 us 
5785 ps 
5736 ы 
5737 5 
MIDDLE 


5738 Mar. 13 


739 Mar. 13 
740 ш 


5741 Маг. 18 
5742 B 


5743 Mar. 18 
5744 s" 


5745 Mar. 18 
5746 Mar. 18 
5747 Mar. 19 


5748 Mar. 19 
5749 Ж 


5750 Mar. 20 
5751 = 


UPPER 

Du Mar. 20 
MIDDLE 
5753 Mar. 20 


5754 Mar. 25 


5755 Mar. 25 
5756 Mar. 26 
UPPER 


Mar. 26 


m 


5750 April 1 


5760 | April 2 


T 
5761 e 


hydrographic stations near 


enough with respeet to time. 
The outside hydrographie 
stations are H 5219-5227, in- 
elusive, see dredging stations 
D 5785-5792, 5806, and 5807 
in this table. 


Feb. 21 | 4967 | Feb. 13 


Feb. 21 | 4968 | Feb. 13 


Feb. 21 | 4970 | Feb. 13 


“ “ а 


Feb. 21 | 4968 | Feb. 13 


“ m “ 


Feb. 93 | 5009 | Feb. 27 
Feb. 21 | 4967 | Feb. 13 


Feb. 21 | 4972 | Feb. 13 


Feb. 21 | 4973 | Feb. 13 


“ “ “ 


Feb. 21 | 4974 | Feb. 13 


m “ “ 


April 30 | 5082 | April 23 


Feb. 21 | 4974 | Feb. 13 
Feb. 21 | 4969 | Feb. 13 
Feb. 23 | 5009 | Feb. 27 


Feb. 21 | 5102 | April 29 


April 30 | 5082 | April 23 


m “ “ 


Айг Е Е 


e E a 


Outside 


4981 


4974 
4969 
5008 


1972 


1081 


1976 


4975 


m 


Primary hydrographie station 
(for position see plate 4). 


Temperature 
Mean Range 
C. C. 


13.29 


oo 
-4 
| 
т 


iis BEY, 


=g 

- 
І 

51 


92 


л 


Salinity 
Mean Range 
%o Too 


25.33 


13. 


8-32. 


ә w N 
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List, оғ CORRELATED ‘‘ ALBATROSS’’ DREDGING AND HYDROGRAPHIC STATIONS ОҒ 
THE YEARS 1912 AND 1913— (Continued) 


Dredging station 
(for position see 
plates 2 and 3). 


No. 


MIDDLE 


5762 


5763 


5764 


LOWER 
5766 


5767 
5768 


MIDDLE 


5769 
5770 


OUTSIDE 


5785 
5786 
5787 


SS 
9 


ӧл Сл 
ct жу 
о P 


5790 
5791 
5792 


Date 


1912 


April 


April 


April 


April 


April 


Im 


Nearest hydrographie station 
with respect to time and position 
(for position see corresponding 
primary station). 


Flood Ebb 


No. Date No. Date 


1912 1912 


5120 | May 6 | 5097 | April 29 


m u m 


e 
a 
e 
e 
e 


5122 | May April 29 


5121 | May 6 | 5098 | April 29 


5112 | May 1 | 5089 | April 26 


5113 | May 1 | 5090 | April 26 


"m “ 


5120 | May 6 | 5097 | April 20 


5107 | April 30 | 5084 | April 23 


5220 | Oct. 15 | 5219 | Oct. 15 


B зі 5221 | Oct. 21 
m а 5222 а 

| 2 
UE Mx 5223 | Oet. 22 
m T 599. “ 
“ “ 5225 T 


1979 


Outside 


m 


Primary hydrographic station 


(for position see plate 4). 


Temperature Salinity 
Mean Range Mean Range 
C. С. %о %о 


13.06 | 7.1-18.1 | 24.46 | 13.1-28.9 


BOGS 9255187 
FILET (ІШ 0-197 
11:67 (1120-12 


34.04 | 33.8-34.2 
34.1-34.1 
34.08 | 34.1-34.1 


сэ о = 
с 
- 
2 
% 


9.3-11.3 | 31.05 | 34.0-34.2 


10.1 
7 | 33.8-34.3 


10.7: 


2-4 
[2] 
- 
| 
ка 
= 
im w 
е 
- 
“. 
© 


10.61 | 927-11- 
10.22 Росла 
ILO ЕО 


33.90 | 33.9-33.9 
33.9-34.3 
31.05 | 31.0-34.1 


к C2 ي‎ 
w 
Ms 
> 
© 
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List or CORRELATED ‘‘ ALBATROSS’? DREDGING AND HYDROGRAPHIC STATIONS OF 
THE YEARS 1912 AND 1913— (Continued) 


Nearest hydrographic station 


Primary hydrographic station 
(for position sce plate 4). 


Dredging station | with respect to time and position 
(for position sce (for position see corresponding 
plates 2 and 3). primary station). 
Flood Ebb 
No Date No. Date No. Date 
UPPER 1912 1912 1912 . 
5793 Oct. 98 | 5196 | Oct. 10 | 5179 | Oct. 7 
5794 “ u m а In 
MIDDLE 
5795 Oct. 29 | 5215 | Oct. 12 | 5191 | Oct. 9 
5796 u u m m Аз 
5797 2з m T m u 
5798 Oct. 29 | 5214 | Oct. 12 | 5192 | Oct. 9 
5799 “ “ “ “ 
5800 Oct. 29 5218 | Oct. 12 | 5188 | Oct. 9 
5801 “ "m “ “ a 
LOWER 
5802 Oct. 30 | 5204 | Oct. 11 | 5181 | Oct: 8 
5803 Oct. 30 | 5205 | Oct. 11 | 5182 | Oct. 8 
5804 Oct. 30 | 5206 | Oct. 11 | 5183 | Oct. 8 
5805 Oct. 30 5207 | Oct. 11 | 5184 | Oct. 8 
OUTSIDE 
5806 Novae Mec Е: 5226 | Nov. 4 
5807 RM erat 7 5227 м 
MIDDLE 
5808 Nov. 4 | 5240 | Nov. 25 | 5277 | Dec. 5 
5809 бо “ “ “ “ 
LOWER 
5810 Nov. 11 | 5248 | Nov. 27 | 5229 | Nov. 11 
5811 65 “ u 5231 a 
5812 Nov. 27 m i» 5260 | Хоу. 22 
5813 “ 5256 m « a 
5814 Us 5258 SS e 2: 
UPPER 
5815 Dec, 9 5241 | Nov. 26 | 5268 | Dec. 3 
5816 Dee. 9 | 5242 | Nov. 26 | 5267 | Dee. 3 
5817 Dee. 9 5243 | Nov. 26 | 5266 | Dee. 3 
5818 Dec. 10 5244 | Nov. 26 | 5265 | Dec. 3 
5819 Dee. 10 5246 | Nov. 26 | 5263 | Dec. 3 
5820 Dee. 10 5262 Dee, 3 


Temperature 


No. Mean Range 


4975 13.14 | 6.0-19.3 
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Outside | 11.61 |11.1-12. 


5 12 067 1059-12-53 


4981 13.29 | 7.1-17.3 


Salinity 
Mean Range 
%о Zo 
15.24 3.3-21 
28.52 | 19 732; 
25.13 | 18.3732. 
31.04 | 26.6-33. 
28.76 | 26.1-32 
28.50 | 25.6-31 
28.47 | 24.9-31 
28.67 | 27.0-31 

2 | 33.49 | 33.1-34. 
32.87 | 32.8-32. 
31.04 | 26.6-33 
28.80 | 26.8-31 
15.24 3.3-21 
15.69 3.881 
17.35 4.2-23 
19.62 SILLA 
24.98 | 16.2-30. 
25.33 | 13.8-32. 
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LIST OF CORRELATED ‘‘ ALBATROSS?” DREDGING AND HYDROGRAPHIC STATIONS OF 
THE YEARS 1912 Ахт 1913— (Concluded) 


Dredging station 
(for position see 
plates 2 and 3). 


Nearest hydrographic station 
with respect to time and position 
(for position see corresponding 

primary station). 


No. 


MIDDLE 


5830 


LOWER 
5833 
5835 

MIDDLE 
5845 

LOWER 


5847 
5848 
5819 


Flood Ebb 
Date No. Date No. Date 
1912 1912 1912 
Dec. 17 | 5235 | Nov. 25 | 5282 | Dev. 5 
Dec. 17 | 5233 | Nov. 25 | 5281 | Dec. 5 
Dee. 17 | 5281 | Nov. 25 | 5283 | Dec. 5 
Dee. 18 | 5233 | Nov. 25 | 5281 | Dec. 5 
Dec. 18 | 5237 | Nov. 25 | 5280 | Dec. 5 
Dee. 18 | 5235 | Nov. 25 | 5282 | Dec. 5 
1913 1913 1913 
Jan. 20 | 5328 | Jan. 28 | 5297 | Jan. 20 
Jan. 20 | 5320 | Jan. 28 | 5299 | Jan. 20 
Jan. 20 | 5328 | Jan. 28 | 5297 | Jan. 20 
Jan. 21 | 5327 | Jan. 28 | 5298 | Jan. 20 
Jan, 27 | 5320 | Jan. 27 | 5305 | Jan. 21 
Feb. |5317 | Jan. 27 | 5305 | Шал. 21 
April 7 No hydrographie station near 
enough with respect to time. 
April 22 “ “ “ “ 


5008 


5005 


4967 


Primary hydrographic station 
(for position see plate 4). 


Temperature Salinity 
Mean Range Mean Range 
C. C. %o Zo 
12.88 | 8.2-18.2 | 26.96 | 18.0-32. 
13.05 | 7.8-18.0 | 24.39 | 15.2-30. 
12.99 | 7.9-17.8 | 25.49 | 14.9-30 
13.05 | 7.8-18.0 | 24.39 | 15.2-30 
12.69 | 8.5-17.1 | 28.52 | 19.7-32 
12.88 | 8.2-18.2 | 26.96 | 18.0-32 
12.01 | 8.7-14.3 | 31.04 | 26.6-33 
12.72 | 8.7-19.5 | 29.61 | 20.8-32 
12.01 | $.7-14.3 | 31.04 | 26.6-33 
12.26 | 8.7-16.0 | 30.07 | 23.0-33 
12.61 | 8.5-17.0 | 29.14 | 25.9-32. 
13.28 | 8.1-18.2 | 28.47 | 24.9-31.4 
19.01 | 8.7-11.3 | 31.01 | 26.6-33.: 
13.69 | 7.6-19.4 | 28.80 | 26.8-31. 


X. EXPLANATION OF PLATES 


All specimens figured are contained in the collections of the United States 
National Museum, except Pinnixa barnharti, male (pl. 41, figs. 1 aud 4), which 
is in the Museum of Comparative Zoology at Cambridge, Massachusetts. Only 
where suitable California material of a particular species was unobtainable has 
that from other localities been utilized for photographing. Unless otherwise 
stated all localities are Californian, and before the numbers designating the 
<< Albatross’? stations D, signifying dredging, is to be understood. 

Page references to the text are given below under the names of the species 
figured on the plates. 


PLATE 1 
COAST OF CALIFORNIA 
A. Northern boundary of the state of California to San Francisco. 
B. San Francisco to Point Conception. 
С. Point Conception to southern boundary of the state of California. 


The 100-fathom line is represented by the dotted line (...... ); the 30-fathom 
line у 105 and GASES e ye 


Each degree of latitude equals 60 nautical miles (one nautical mile equals 
6086.7 feet, or 1.15 statute miles). 


These outline maps are based on the U. S. Coast and Geodetic Survey 's Chart 
No. 5200. 
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PLATE 2 


Dredging stations of the ** Albatross'' in San Francisco Bay during 1912 and 
1913 (from Sumner, et al., Univ. Calif. Publ. Zool., 1914, pl. 1). 


ADDENDA ET CORRIGENDA 
Complete parenthesis after station 5814 (A), in insert carrying extreme lower 
end of bay. 
Station 5732 east of Pt. San Mateo should be 5782. 
The Standard Oil pier is the pier paralleling the number designating station 


Red Rock is the island below station 5753 and west of the number desig- 
nating it. 

Bluff Point is the large point of land at the extreme northern end of Raeeoon 
Strait near the number designating station 5795. 

Mission Rock is the island off the San Francisco shore west of stations 5723 
aud 5802. 

Potrero Point (San Francisco side of bay) is the most prominent one on the 
line of 37? 45' N. 

Potrero Point (east side of bay near extreme lower end) is the prominent 
point of land north of the number designating station 5812 (A). 
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PLATE 3 


Dredging stations of the ‘‘Albatross’’ outside of San Franeiseo Bay during 
1912 (from Sumner, et al., 1914, pl. 2). 
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PLATE 4 


Primary hydrographie stations of the ‘‘Albatross’’? in San Francisco Bay 
during 1912 and 1913 (from Sumner, et al, 1914, pl. 3). Тһе figures in bold face 
type accompanying each of the primary stations give the mean annual water tem- 
perature at that station in degrees Centigrade. 


In order to ascertain the position of other than ‘‘primary’’ stations consult 
Appendix II B (p. 342). 
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PLATE 5 


Distribution of Pandalus danae. (p. 45) о and Cancer productus (р. 222) Фф 
іп San Francisco Bay. 


. 
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PLATE 6 


Distribution of Spirontocaris cristata (p. 70) @ and Cancer gracilis (p. 232) О 
in San Francisco Bay. (Dotted symbols represent hydrographic stations.) 
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PLATE 7 


Distribution of Crago stylirostris (p. 91) е and С. nigromaculata (p. 87) о 
in San Francisco Bay. (Dotted symbols represent hydrographic stations. Of 
these the oue in the lower bay represents two stations having approximately 
the same position.) 
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PLATE 8 


Distribution of Callianassa longimana (p. 118) @ and Pagurus hirsutiusculus 
(p. 138) o in San Francisco Bay. (Dotted symbol represents in this case two 
hydrographie stations having approximately the same position.) 
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PLATE 9 


Distribution of Pinnixa franciscana (p. 263) ө and P. schmitti (p. 264) о in. 
San Francisco Bay. 
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PLATE 10 


Distribution of Cancer magister (p. 229) @ and Hemigrapsus oregonensis 
(p. 274) O in San Franciseo Bay. (Dotted symbols represent hydrographie 
stations.) 
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PLATE 11 


Fig. 1. Gennadas pectinatus, female holotype; lateral view, X about 114, 
Off San Nicolas Island, 2182-1350 fathoms. (‘‘Albatross’’ station 4290.) 
(Page 25.) 

Fig. 2. Benthesicymus alius, female; lateral view, X about 114). Off San 
Nicolas Island, 2182-1550 fathoms. (‘‘Albatross’’ station 4390.) (Page 92.) 
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PLATE 12 


Fig. 1. Synalpheus lockingtoni, female; dorsal view, X 14. Beach at 
Venice, in roots of Neriocystis. (Page 77.) 

Fig. 2. Betaeus longidactylus, female; lateral view, X 14. Rocky Point, 
San Pedro. (Page 80.) 

Fig. 3. Стадо lomae, male holotype; lateral view, X 114. Off Point Loma, 
525-541-514 fathoms. (‘‘Albatross’’ station 4334.) (Page 100.) 

Fig. 4. Crago lomae, female paratype; dorsal view, X 114. Off Point Loma, 
639-628-640 fathoms. (‘‘Albatross’’ station 4353.) (Page 100.) 

Fig. 5. Palaemonetes hiltoni, female holotype; lateral view, X 9%. San 
Pedro. (Page 36.) i 

Fig. 6. Processa canaliculata, male; lateral view, X 14. Off San Joseph 
Island, Gulf of California, 40 fathoms. (‘‘Albatross’’ station 2998.) (Page 81.) 

Fig. 7. Sergestes similis, female; lateral view, X 114. Santa Barbara Chan- 
nel, 322 fathoms. (‘‘Albatross’’ station 2905.) (Page 19.) 

Fig. 8. Spirontocaris franciscana, female holotype; dorsal view, X 14. San 
Francisco Bay, 5-715 fathoms. (‘‘Albatross’’ station 5770.) (Page 60.) 

Fig. 9. Same specimen as fig. 8; lateral view. 

Fig. 10. Spirontocaris lagunae, female; dorsal view, X 2. Laguna Beach. 
(Page 57.) 

Fig. 11. Same specimen as fig. 10; lateral view. 
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PLATE 13 


Fig. 1. Pandalus gurneyi, female; lateral view, Х 1%. ОН Santa Barbara, 
21 fathoms. (‘‘Albatross’’ station 2961.) (Page 46.) 

Fig. 9. Pandalus montagui tridens, female holotype; lateral view, X 1949. 
Off North Head, Akutan Island, Alaska, 72 fathoms. (‘‘ Albatross’’ station 2842.) 
(Page 42.) 

Fig. 3. Pandalus danae, male; lateral view, X 1%. San Francisco Bay, 
10144-1614 fathoms. (‘‘Albatross’’ station 5828.) (Page 44.) 
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PLATE 14 
Fig. 1. Pandalus jordani, male; lateral view, X 2149. Off San Francisco, 
40 fathoms. (‘‘Albatross’’ station 5786.) (Page 41.) 


Fig. 2. Pandalopsis ampla, male; lateral view, X 1149. Near Cortez Bank, 
776 fathoms. (‘‘Albatross’’ station 3627.) (Page 46.) 


Fig. 3. Pandalus platyceros, male; lateral view, X 949. Off Farallon Islands, 
191 fathoms. (‘‘Albatross’’ station 3161.) (Page 43.) 
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PLATE 15 


Eryonicus agassizi, female, X about 114. Off San Clemente Island, 654-704 
fathoms. (‘‘Albatross’’ station 4405.) (Page 105.) 

Fig. l. Lateral view. 

Fig. 2. Dorsal view. 
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PLATE 16 
Fig. la. Pylopagurus minimus, male; dorsal view, X 4м. Off Farallon 
Islands, 33-35 fathoms. (‘‘Albatross’’ station 5790.) (Page 144.) 
Fig. 1b. Same specimen as la; large hand, X 4149. 


Fig. le. Shell of Dentalium indianorum Carpenter, encrusted with much 
worn, indeterminate bryozoa, from whieh above P. minimus was taken, X 4149. 


Fig. 2. Pagurus samuelis, series of hands, X116. АП from males except 
fifth and last, the smallest. Pacifie Grove. (Page 139.) 


Fig. 3. Pagurus samuelis, female; dorsal view, X116. Pacific Grove. (Page 
139.) 


Fig. 4. Pagurus hirsutiusculus, male; dorsal view, X115. Bonita Point, be- 
tween tide marks. (Page 137.) 


Fig. 5. Parapagurus mertensii, male; dorsal view, X115. Off Santa Cruz 
Island, 266 fathoms. (‘‘Albatross’’ station 2948.) (Page 146.) 
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PLATE 17 
Fig. 1. Paguristes parvus, female cotype; dorsal view, X324. White's Point, 
near San Pedro. (Page 124.) 
Fig. 2. Holopagurus pilosus; dorsal view, natural size. (Page 127.) 
Fig. 3, Dardanus jordani, male holotype; dorsal view, X114. San Francisco 
Bay. (Page 120.) 
Fig. 4 Same specimen as fig. 3; anterodorsal view, to show large hand. 
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PLATE 18 

Fig. 1. Paguristes turgidus, male; dorsal view, X 95494. Off San Francisco, 
19-141, fathoms. (‘‘Albatross’’ station 5806.) (Page 123.) 

Fig. 2. Paguristes bakeri, male; dorsal view, X 7409. Off Santa Barbara, 
29 fathoms. (‘‘Albatross’’ station 2971.) (Page 194.) 

Fig. 3. Paguristes ulreyi, male; dorsal view, X 94494. Santa Monica Bay. 
(Page 125.) 

Fig. 4. Paguristes ulreyi, female paratype; dorsal view, without abdomen, 
X 114. Off San Diego, 25 fathoms. (‘‘Albatross’’ station 4304.) (Page 125.) 

Fig. 5. Same species as fig. 4; male holotype. 

Fig. 6. Paguristes bakeri, young female; dorsal view of anterior portion of 


carapace to show comparative length of eyestalks, X 4%. Portuguese Bend, 
near San Pedro. (Page 124.) 


Fig. 7. Paguristes ulreyi, young female; dorsal view of anterior portion of 
carapace to show comparative length of eyestalks, X 4. La Jolla. (Page 125.) 


Fig. 8. Paguristes turgidus, young female; dorsal view of anterior portion 
of carapace to show comparative length of eyestalks, X 414, Off Farallon 
Islands, 68 fathoms. (‘‘Albatross’’ station 3672.) (Page 123.) 


[394] 


ШОУ “АНЕ BUEN ZOO NOL 28 [SCHMITT] PLATE 18 


PLATE 19 


Fig. l. Oedignathus inermis, male; dorsal view, X 1%. Бап Franeiseo? 
(Page 151.) 

Fig. 2. Acantholithodes hispidus, female; dorsal view, natural size. Off San 
Franeisco? (Page 152. 
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PLATE 20 
Fig. 1. Cryptolithodes typicus, male; ventral view, X 115. Unalaska, Alaska. 
(Page 154.) 
Fig. 2. Same specimen as fig. 1; dorsal view. 


Fig. 3. Cryptolithodes sitchensis, male; ventral view, X 115. Tunitas Glen. 
(Page 155.) 
Fig. 4. Same specimen as fig. 3; dorsal view. 
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PLATE 21 


Fig. 1. Lopholithodes mandtii, male; dorsal view, about natural size. Mon- 
terey Bay. (Page 156.) 
Fig. 2. Lopholithodes foraminatus; dorsal view, about natural size. Моп- 


{егеу Bay, 69 fathoms. (‘‘Albatross’’ station 3125.) (Page 157.) 
. 
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PLATE 92 


Fig. 1. Rhinolithodes wosnessenskii, male; dorsal view, X 140. Portlock 
Bank, Alaska, 68 fathoms. (‘‘Albatross’’ station 2856.) (Page 158.) 

Fig. 2. Phyllolithodes papillosus, male; dorsal view, X nearly 14. California, 
(Page 153.) 
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PLATE 233 


Paralomis multispina, male; dorsal view, X 64499. Off Cape St. James, British 
Columbia, 876 fathoms. (‘‘Albatross’’ station 2860.) (Page 159.) 
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PLATE 234 


Paralomis verrilli, female holotype; dorsal view, X 5И00. Bering Sea, off 
Pribilof Islands, 688 fathoms. (''Albatross'" station 3501.) (Page 159.) 
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PLATE 25 


Paralithodes californiensis, female holotype; dorsal view, X 70409. Off Santa 
Cruz Islands, 155 fathoms. (‘‘Albatross’’ station 2949.) (Page 161.) 
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PLATE 26 


Paralithodes rathbuni, male holotype; dorsal view, X "7499. Off San Simeon 
Bay, 211 fathoms. (‘‘Albatross’’ station 3191.) (Page 160.) 
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PLATE 27 


Paralithodes rathbuni, female; dorsal view, X 74499. Off Point Loma, 201-915 
fathoms. (‘‘Albatross’’ station 4367.) (Page 160.) 
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Lithodes couesi, male; dorsal view, X 58499. Off San Clemente Island, 500 
fathoms. (‘‘Albatross’’ station 4400.) (Page 162.) 
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PLATE 29 
Monterey Bay. 


Fig. 1. Hapalogaster cavicauda, female; dorsal view, X 1949. 
(Page 150.) 

Fig. 23. Hapalogaster grebnitzkii, male; dorsal view, with pubescence mostly 
removed, X 110. Sand Point, Humboldt Bay. (Page 150.) 

Fig. 3. Lithodes couesi, young; dorsal view, X 1%, Off Point Loma, 500- 
530-524 fathoms. (‘‘Albatross’’ station 4335.) (Page 162.) 
Fig. 4. Lithodes couesi, male; posterior view to show basal (second) abdom- 


inal segment, X 56400. (See plate 28.) (Page 162.) 

Fig. 5. Same specimen as fig. 4; ventral view of abdomen. 

Fig. 6. Paralithodes rathbuni, female; posterior view to show basal (second) 
abdominal segment, X 86499. (Page 160.) 


(See plate 27.) 
Fig. 7. Same speeimen as fig. 6; ventral view of abdomen. 
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PLATE 30 


Fig. 1. Paralithodes californiensis, female holotype; posterior view to show 
basal (second) abdominal segment, 7649. (See plate 25.) (Page 161.) 


Fig. 2. Same speeimen as fig. 1; ventral view of abdomen. 

Fig. 3. Paralithodes rathbuni, male holotype; posterior view to show basal 
(second) abdominal segment, X 1%. (See plate 26.) (Page 160.) 

Fig. 4. Same speeimen as fig. 3; ventral view of abdomen. 


Fig. 5. Paralomis verrilli, female holotype; posterior view to show basal 
(second) abdominal segment, X 76400. (See plate 24.) (Page 159.) 


Fig. 6. Same specimen as fig. 5; ventral view of abdomen. 


Fig. 7. Paralomis multispina, male; posterior view to show basal (second) 
abdominal segment, X 76499. (See plate 23.) (Page 159.) 


Fig. 8. Same specimen as fig. 7; ventral view of abdomen. 
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PLATE 31 


Fig. 1. IMunidopsis aspera, male; dorsal view, X 114. Off Point Loma. 471- 
510 fathoms. (‘‘Albatross’’ station 4317.) (Page 171.) 

Fig. 9. Pleuroncodes planipes, female; dorsal view, X 14. Magdalena Bay, 
Lower California. (Page 163.) 

Fig. 3. Munida hispida, male; dorsal view, X 1%. Off Santa Catalina Isl- 
and, 178-195 fathoms. (‘‘Albatross’’ station 4410.) (Page 166.) 

Fig. 4. Lepidopa myops, female; dorsal view, X 114. Long Beach. (Page 
ШРД) 

Fig. 5. Emerita analoga, female; dorsal view, X 1949. Willow Camp, Marin 
County. (Page 173.) 

Fig. 6. Blepharipoda occidentalis, male; dorsal view, X 949. Long Beach. 
(Page 172.) 

Fig. 7. Homola faxomi, male; dorsal view, X 24. Off Point Loma, 67-73 
fathoms. (‘‘Albatross’’ station 4309.) (Page 184.) 
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PLATE 32 


Fig. 1. Petrolisthes cinctipes, male; dorsal view, X 114. Pacific Grove. 
(Page 179.) 

Fig. 2. Petrolisthes eriomerus, male; dorsal view, X 1%. Seattle, Wash- 
ington. (Page 180.) 

Fig. 3. Petrolisthes rathbunae, female holotype; dorsal view, X 114g. San 
Clemente Island. (Page 181.) 

Fig. 4. Petrolisthes gracilis, male; dorsal view, X 155. Monterey Bay. 
(Page 181.) 
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PLATE 33 


Есе ПЕ Dromidia larraburei, female; dorsal view, X 5%00. Long Beach. 
(Page 183.) 

Fig. 2. Pachycheles rudis, male; dorsal view, X 1349. Pacific Grove. (Page 
176.) 

Fig. 3. JPaehyeheles holosericus, female holotype; dorsal view, X Moo. 
Santa Moniea, or San Pedro Bay. (Page 177.) 

Fig. 4. Pachycheles pubescens, female; dorsal view, X 1749. Port Orchard, 
Washington. (Page 177.) 

Fig. 5. Pugettia dalli, male; dorsal view, X about 2. Isthmus Harbor, 
Santa Catalina Island. (Page 208.) 

Fig. 6. Pugettia richii, male; dorsal view, X 116. Venice. (Page 207.) 

Fig. 7. Pugettia gracilis, male; dorsal view, X 9%og. Straits of Fuca. 
(Page 206.) 
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PLATE 34 


Fig. l. Pelia clausa, male; dorsal view, X about 2. Venice. (Page 211.) 

Fig. 2. Same specimen as fig. 1; ventral view. 

Fig. 3. Pelia clausa, female; dorsal view, X about 2. Venice. (Page 811.) 

Fig. 4. Same specimen as fig. 3; ventral view. 

Fig. 5. Pelia tumida, male; dorsal view, right horn of rostrum broken, X 
about 2. Laguua Beach. (Page 211.) 

Fig. 6. Same specimen as fig. 5; ventral view. 

Fig. 7. Speocarcinus californiensis, male; dorsal view, X about 114. West 
Basin, San Pedro. (Page 249.) (After Rathbun.) 
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Fig. 1. Cancer anthonyi, male; dorsal view, X 115. San Diego Bay, 6 fathoms. 
(** Albatross?’ station 3577.) (Page 227.) 


Fig. 2. Cancer gracilis, male; dorsal view, X 114. San Francisco Bay, 10-1014 
fathoms. (‘‘Albatross’’ station 5802.) (Page 252.) 


Fig. 3. Cancer antennarius, male; dorsal view, X 34. Sausalito. (Page 224.) 
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PLATE 36 


Fig. 1. Cancer amphioctus, young female; dorsal view, X 114 San Diego 
Bay, 414 fathoms. (‘‘Albatross’’ station 3591.) (Page 223.) 


Fig. 9. Cancer amphioctus, male; dorsal view, X 14. Otaru, Japan. (Page 


Fig. 3. Cancer orcgonensis, male; dorsal view, X 115. Admiralty Inlet, 
Washington, 26-15 fathoms. (‘‘Albatross’’ station 4205.) (Page 234.) 

Fig. 4 Same species as fig. 3, female; showing extreme ornamentation of 
carapace. 

Fig. 5. Cancer jordani, young male; dorsal view, X 14, Isthmus Harbor, 
Santa Catalina Island. (Page 228.) 

Fig. 6. Cancer jordani, male; dorsal view, X 114. Monterey Bay, low tide. 
(Page 228.) 

Fig. T. Cancer gibbosulus, female; dorsal view, X 114. Off Farallon Islands, 
33-35 fathoms. (‘‘Albatross’’ station 5790.) (Page 226.) 

Fig. 8. Cancer antennarius, young male; dorsal view, X 114. Venice. (Page 
ВРАЗ) 
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Fig. 1. Lophopanopeus heathii, female; dorsal view, Х 1%. Monterey Bay, 
under stones, mean and low tide marks. (Page 243.) 

Fig. 9. Lophopanopeus lockingtoni, female holotype; dorsal view, X 1%. 
San Diego Bay, 412 fathoms. (‘‘Albatross’’ station 3591.) (Page 244.) 

Fig. 3. Lophopanopeus frontalis, male; dorsal view, X 1%. Anaheim Bay. 
(Page 2427) 

Fig. 4. Lophopanopeus bellus, male; dorsal view, X 96199. Port Orchard, 
Washington. (Page 241.) 

Fig. 5. Lophopanopeus diegensis, male; dorsal view, X 125. Venice. (Page 
245.) 

Fig. 6. Lophopanopeus leucomanus, male; dorsal view, X 1%. Isthmus 
Harbor, Santa Catalina Island. (Page 239.) 


Fig. 7. Cycloxanthops novemdentatus, female; dorsal view, X 125. Isthmus 
Harbor, Santa Catalina Island. (Page 239.) 

Fig. 8. Xanthias taylori, female; dorsal view, X 125. Venice. (Page 246.) 

Fig. 9. Heteraetaea lunata, female; dorsal view, X 115, Panama. (Page 
248.) 

Fig. 10. Pilumnus spinohirsutus, female; dorsal view, X 110. Santa Catalina 
Island. (Page 247.) 
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PLATE 38 
(After Rathbun) 


Fig. 1. Pinnotheres concharum, female; dorsal view, X nearly 9. Off Santa 
Cruz Island, from ascidian Phallusia vermiformis, 30 fathoms, (‘‘Albatross’’ 


station 2945.) (Page 252.) 

Fig. 9. Same specimen as fig. 1; ventral view. 

Fig. 9. Pinnotheres concharum, female; dorsal view, 
Bay, Washington, surface. (Page 252.) 


Fig. 4. Same specimen as fig. 3; ventral view. 


X nearly 4. Neal 


Fig. 5. Ocypode gaudichaudii male; dorsal view, X 15. Panama. (Page 278.) 


5 


5 
Fig. 6. Same specimen as fig. 5; ventral view, X %o- 
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PLATE 39 
(After Rathbun) 
Fig. 1. Fabia subquadrata, female; dorsal view, X 1%, Pacific Grove, from 
mantle cavity of edible mussel, Mytilus edulis. (Page 253.) 
Fig. 9. Same specimen as fig. 1; ventral view. 


Fig. 3. Fabia lowei, female; dorsal view, X 125. Іп mantle eavity of boring 
mussel, Pholas californica, Alamitos Bay. (Page 254.) 


Fig. +. Same specimen as fig. 3; ventral view. 


Fig. 5. Fabia canfieldi, female holotype; dorsal view, X 2949. Monterey, 
in folds of keyhole limpet, Lucapina crenulata. (Page 254.) 

Fig. 6. Same specimen as fig. 5; ventral view. 

Fig. 7. Pinnotheres holmcsi, female holotype; dorsal view, X 274g. Pacific 
Grove? (Page 251.) 


Fig. 8. Same specimen as fig. 7; ventral view. 


[436] 
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PLATE 40 
(After Rathbun) 
Fig. d. Pinnixa faba, female; dorsal view, X 115. From clams at Quarantine 
Dock, Washington. (Page 259.) 
Fig. 2. Same species as fig. 1, male; dorsal view, X 115. 
Fig. 3. Same specimen as fig. 1, female; ventral view. 
Fig. +. Same speeunen as fig. 2, male; ventral view. 


Fig. 5. Ріпліта littoralis, female; dorsal view, X 115. From clams at Quar- 
autine Dock, Washington. (Page 260.) 

Fig. 6. Same species as fig. 5, male; dorsal view, X 115. 

Fig. 7. Same specimen as fig. 5, female; ventral view. 


Fig. 8. Same speeimen as fig. 6, male; ventral view. 
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PLATE 41 
(After Rathbun) 
Pinniza barnharti 


Fig. 1. Male; ventral view, X 2. From cloaca of holothurian, Molpadia 
arenicola, San Diego. (Page 261.) 

Fig. 2. Female holotype; dorsal view, X 2. From clogea of sea-cucumber 
(holothurian), under pier, Venice. (Page 261.) 

Fig. 3. Same specimen as fig. 2; ventral view. 

Fig. 4. Male, abdomen, X 6. 
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PLATE 43 
(After Rathbun) 

Fig. 1. Pinnixa hiatus, female; dorsal view, X nearly 4. Off Santa Catalina 

Island, 50 fathoms. (Page 265.) 
2. Same specimen as fig. 1; ventral view. 

Fig. 3. Same specimen as fig. 1; two legs of left side. 

Fig. 4. Same specimen as fig. 1; chela and four legs of right side. 

Fig. 5. Ріптіта tubicola, female cotype; dorsal view, X nearly 2. From 
ealeareous tube of worm, Trinidad. (Page 265.) 

Fig. 6. Same specimen as fig. 5; third leg of right side. 

Fig. 7. Same specimen as fig. 5; ventral view. 

Fig. S. Pinnira tubicola, male; dorsal view, X nearly 3. Trinidad. (Page 
965.) 

Fig. 9. Pinnixa weymouthi, male holotype; dorsal view, together with cheli- 
ped and two legs of right side, X nearly 4. Monterey Bay. (Page 266.) 

Fig. 10. Same specimen as fig. 9; ventral view. 
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PLATE 44 
(After Rathbun) 

Fig. 1. Seleroplaz granulata, male; dorsal view, X 395. San Francisco Bay, 
4-7 fathoms. (‘‘Albatross’’ station 5775.) (Page 267.) 

Fig. 2. Same specimen as fig. 1; ventral view. 

Fig. 3. Seleroplaz granulata, female paratype; dorsal view, X 2. Ensenada, 
Lower California. (Page 267.) 
Fig. 4. Opisthopus transversus, male; ventral view, X 1%. Monterey. (Page 
268.) $ 

Fig. 5. Same specimen as fig. 4; dorsal view. 
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PLATE 45 
(After Rathbun) 
Paehygrapsus erassipes, male, X 949. Pacifie Grove. (Page 270.) 


Fig. l. Ventral view. 
Fig. 2. Dorsal view. 
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PLATE 46 
(After Rathbun) 
Planes minutus, male, X 9. San Benedicto Island, Lower California. (Page 272.) 


Fig. l. Dorsal view. 
Fig. 2. Ventral view. 
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PLATE 47 
(After Rathbun) 
Hemigrapsus nudus, male, X 34. Paeifie Grove. (Page 273.) 


Fig. 1. Anterior view. 
Fig. 2. Ventral view. 
Fig. 3. Dorsal view. 
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PLATE 48 
(After Rathbun) 
Hemigrapsus oregonensis, male, X 14. Playa del Rey, Los Angeles County. 
(Page 274.) 
Fig. 1. Veniral view. 
Fig. 2. Dorsal view. 
Fig. 3. Anterior view. 
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PLATE 49 
(After Rathbun) 
Uca crenulata. (Page 279.) 

Fig. 1. Male, antero-dorsal view, X 2. Mangrove Island, Magdalena Вау, 
Lower California. 

Fig. 2. Same specimen as fig. 1; dorsal view. 

Fig. 3. Male, outer face of large chela, X 2. Santo Domingo, Lower Cali- 
fornia. 

Fig. 4. Same specimen as fig. 3; inner face. 
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PLATE 50 
(After Rathbun) 
musica, male holotype, X 1%». Pichilinque Bay, Gulf of California. 
(Page 280.) 
Anterior view. 
Antero-dorsal view. 
Dorsal view. 


Ventral view. 
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(The names of new species and the page numbers of pages on which a 
particular species, or group, is defined, characterized, or deseribed are printed 
in bold-face type. Synonyms are in italics.) 


abdominalis, Phyllodurus, 116. 
abyssorum, Crago, 83, 97, 315. 
Acanthephyra, 32. 
eurtirostris, 33, 312. 
Acantholithodes, 147, 152. 
hispidus, 10, 152, 282, 293, 294, 316, 
353, 396. 
Acanthus spino-hirsutus, 247. 
acclivis, Crago, 84, 98, 282, 315. 
Crangon, 98. 
Achelous xantusti, 237. 
acutifrons, Seyra, 214, 282, 319. 
aequalis, Alpheus, 79. 
Betaeus, 79. 
affinis, Callianassa, 116, 119, 281, 315. 
Hippolyte, 56. 
Parapinnixa, 255, 281, 320. 
Pasiphaea, 27, 31, 312. 
Spirontocaris, 50, 56, 281, 313. 
agassizi, Eryonicus, 105, 315, 388. 
agassizii, Petrolisthes, 182. 
alaskensis, Crago, 85, 88. 
elongata, Crago, 45, 83, 88, 89, 96, 
Ni LOW, 282, 293, 294, 314, 339, 
334. 
clon gata, Crangon, 88. 
alba, Crago, 83, 89, 91, 282, 293, 294, 
314, 335. 
Crangon, 89. 
Albuneidae, 109, 171. 
algae, 68, 296. See also seaweeds and 
corallines. 
algal growth(s), 65, 67, 296. 
Alope, 58. 
Alpheidae, 73. 
Alpheopsis trispinosus, 77. 
Alpheus, 13. 
aequalis, 79. 
barbara, 76. 
bellimanus, T5. 
californiensis, 76. 
clamator, 74, 76. 
dentipes, 74, 
edwardsi, 77. 
var. leviusculus, 77. 
equidactylus, 76. 
harfordi, 79. 
leviusculus, 7T. 
lockingtoni, ТТ. 
longidactylus, 80. 
macrocheles, 76. 
altus, Benthesicymus, 22, 23, 312, 380. 
amphioetus, Cancer, 218, 990, 223, 284, 
285, 319, 430. 
Amphitrite, 266. 


ampla, Pandalopsis, 46, 313, 386. 
amplus, Pandalopsis, 46. 
analoga, Emerita, 10, 173, 174, 283, 
295, 317, 352, 490. 
Hi ippa, 173. 
Anasimus, 193, 196, 198. 

rostratus, 196. 

spinosus, 196, 197, 282, 284, 318. 
Anchista tenuipes, 39. 
annelid worm, 258. 

Anomura, 104, 109. 

antennarius, Cancer, 218, 219, 222, 224, 
225, 227, 228, 231, 283, 295, 296, 
319, 323, 585, 335, 339, 347, 352, 
498, 430. 

anthonyi, Cancer, 218, 220, 227, 228, 
284, 319, 428. 

arenicola, Molpadia, 440. 

ascidian(s), 253, 434. See also Phal- 
lusia. 

asper, Elasmonotus, 171. 

aspera, Munidopsis, 168, 171, 284, 285, 
317, 420. 

Astacura, 104. 

Astraea undosa, 268. 

Atelecyclidae, 216, 234. 

atlanticus, Sergestes, 19. 

Axiidae, 110. 

Axiopsis, 110, 111. 

spinulieauda, 111, 281, 315. 

Axius spinulicauda, 111. 

bakeri, Paguristes, 192, 124, 125, 144, 
284, 293, 204, 315, 333, 335, 353, 
394. 

barbara, Alpheus, 76. 

Crangon, 74, 76, 281, 314. 
barnaeles, 324. 
barnharti, Pinnixa, 256, 261, 284, 320, 

440. 
bella, Xantho, 941. 
bellicosa, Lapa, 236. 
bellicosus, Callineetes, 236, 284, 319. 
bellimanus, Alpheus, 75. 

Crangon, 74, 75, 284, 314. 

bellus, Lophopanopeus, 241, 243, 283, 
319, 432. 

Lophoxanthus, 941. 

Benthesicymus, 21, 22, 23. 

altus, 22, 23, 312, 380. 

tanneri, 22, 23, 312. 
beringanus, Eupagurus, 135. 

Pagurus, 129, 135, 282, 316. 
bernhardus, Eupagurus, 130. 
Bernhardus hirsutiusculus, 137, 
bernhardus, Pagurus, 130. 


Index 


Betaeus, 73, 79. 
aequalis, T9. 
harfordi, 79, 281, 314. 
longidaetylus, 79, 80, 281, 314, 382. 
Biological survey of San Francisco 
Бау, distribution of decapods 
taken during the, 292. 

bispinosa, Spirontocaris, 50, 54, 55, 
282, 313. 

bituberculatus, Epialtus, 201, 203, 2 
284, 285, 286, 318. 

bivalve mollusks, 249, 253, 254, 
See also mollusk. 

Blepharipoda, 171, 172. 
occidentalis, 172, 284, 317, 420. 

borealis, Gennadas, 23, 24, 312. 
Pandalus, 42, 

boring mussel, 436. See also Pholas. 

brachydactyla, Spirontocaris, 51, 65, 

72, 314. 

Braehygnatha, 182, 191. 

Brachynotus nudus, 273. 
oregonensis, 274. 

Brachyrhyncha, 191, 216. 

Braehyura, 104, 182. 

branchial formulae, 14. 

brandti, Hapalogaster, 151. 
Oedignathus, 151. 

brevirostris, Heptacarpus, 66. 
Hippolyte, 66. 

Penacus, 21. 

Peneus, 21, 284, 319. 

Spirontocaris, 52, 65, 66, 67, 282, 
295, 296, 313, 333, 335. 

brittle stars, 328. See also ophiurans. 

bryozoa(ns), 205, 213, 390. 

bulligera, Randallia, 187, 189, 284, 318. 

‘‘ Cabesones,'? 205. 

caecus, Hryonicus, 105. 

Calappidae, 185, 190. 

Calastaeus, 110, 111, 112. 
investigatoris, 112, 315. 
quinqueseriatus, 111, 112, 113, 315. 

californiea, Hippolysmata, 49, 281, 313. 
Pholas, 436. 

californicus, Stichopus, 268. 

californiensis, Alpheus, T6. 
Callianassa, 116, 117, 118, 282, 315. 
Crangon, 74, 76, 284, 314. 

Eucrate, 249. 

Eupagurus, 143. 

Galathea, 164, 284, 317. 

Hippolyte, 48, 282, 313. 

Lithodes, 161. 

Nectoerangon, 102, 281, 315. 

Pagurus, 129, 143, 282, 284, 316. 

Paralithodes, 160, 161, 317, 408, 

418. 

Penaeus, 21. 

Pinniza, 262, 266. 

Pontonia, 38, 281, 312. 

Speocareinus, 249, 281, 320, 420. 
Callianassa, 11, 114, 116. 
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aftinis, 116, 119, 281, 315. 

ealiforniensis, 116, 117, 115, 
315. 

gigas, 116, 119, 289, 315. 

goniophthalma, 116, 120, 121, 

longimana, 116, 117, 118, 119, 


282, 


315. 
283, 


293, 295, 296, 297, 315, 325, 327, 
331, 337, 339, 344, 374. 
Callianassidae, 110, 114. 
Callinectes, 236. 
bellicosus, 236, 284, 319. 
camptacantha, Herbstia, 215. 
Herbstiella, 215. 
camtschatica, Spirontocaris, 58. 
eanalieulata, Processa, 81, 284, 285, 
314, 389. 
Cancer dul. Tl gum, BEN 
amphioetus, 218, 220, 223, 284, 285, 
319, 430. 
antennarius, 218, 219, 222, 221, 225, 
297. 0928-223] PSs, 295. 2007 518) 
393, 333, 935, 339, 347, 359, 498, 
430. 
anthonyi, 218, 220, 227, 228, 284, 
310, 458. 
cheiragonus, 235. 
gibbosulus, 218, 219, 225, 226, 297, 


998, 283, 285, 292, 319, 335, 430. 
стас, 218. SO AS Эш 998390 
298, 319, 325, 397, 333, 335, 
341, 352, 353, 370, 498. 
jordani, 218, 220, 228, 284, 319, 
magister, 218, 219, 228, 229, 
PB) Psy ТБ PM =й. SUN 
327, 329, 331, 333, 335, 337, 
347, 352, 353, 378. 
minutus, 272. 
oregonensis, 
430. 
productus, 102, 217, 219, 220, 
231, 283, 293, 295, 296, 297, 
325, 327, 329, 331, 333, 335, 
352, 368. 
Cancridae, 216, 217. 
eanfieldi, Fabia, 253, 254, 281, 320, 
436. 
capillatus, Eupagurus, 132. 
Pagurus, 128, 132, 133, 137, 316. 
Cardita, 253. 
Cardium, 338. 
Carides, 18, 26. 
carinata, Spirontocaris, 51, 58, 62, 281, 


430. 
230, 
395, 
339, 


919, 220, 934, 283, 319, 


999 


acc, 


319, 
339, 


313. 
carinatus, Heptacarpus, 62. 
сауісапда, Hapalogaster, 148, 149, 


989, 316, 416. 
Cerianthus, 260. 
cheiragonus, Cancer, 935. 
Telmessus, 235, 382, 285, 319. 
Chionoeeetes, 191, 209. 
tanner, 210, 282, 285, 310: 
Chorilia, 194, 208. 
longipes, 209, 282, 285, 319. 
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cibartus, Echinocerus, 156. 
cinctipes, Petrolisthes, 10, 175, 179, 
180, 283, 295, 317, 352, 422. 
Porcellana, 179. 
clamator, Alpheus, 14, 16. 
clam (s), 260, 438. See also Cardium, 
giant, Macoma, Mya, Paphia, 
Saxidomus and  Schizothaerus, 
small. 
clausa, Pelia, 211, 284, 319, 426. 
Clymenella, 258. 
Clythroeerus planus, 186. 
communis, Crago, 83, 95, 96, 97, 100, 
282, 284, 298, 294, 315, 335. 
Crangon, 95. 
concharum, Cryptophrys, 252. 
Pinnotheres, 251, 252, 282, 320, 
434, 
Conchodytes, 39. 
eonfragosus, Pagurus, 154. 
eorallines, enerustiug, 207. 
eorals, 249. 
corteziana, Pasiphaea, 27, 30, 31, 312. 
Corystes gibbosula, 226. 
eouesi, Lithodes, 162, 317, 414, 416. 
erab, edible, 229. 
megalopa, 71, 342, 345, 346, 347. 
red, 222. 
rock, 225. 
shore, 971. 
erabs, hermit, 110, 121, 131, 138, 139. 
Crago, 11, 71, 73, 82. 
abyssorum, 83, 97, 315. 
acclivis, 84, 98, 282, 315. 
alaskeusis, 85, 88. 
elongata, 42, 83, 88, 89, 96, 97, 100, 
282, 293, 294, 314, 332, 334, 
alba, 83, 89, 91, 282, 293, 294, 314, 
334. 
communis, 85, 95, 96, 97, 100, 282, 
294, 203, 294, 315, 335? 
franeiseorum, 82, 85, 92, 93, 94, 
102, 282, 293, 298, 299, 300, 315, 
324, 326, 328, 330, 332, 334, 336, 
338, 340, 349, 343, 344, 345, 346, 
347, 348, 340, 350, 351, 352. 
holmesi, 83, 90, 284, 314. 
lomae, 9, 83, 84, 100, 315, 382, 
munita, 83, 98, 99, 282, 315. 
munitella, 84, 98, 101, 102, 267, 282, 
295, 315, 333. 
nigrieauda, 82, 84, 86, 93, 94, 102, 
283, 984, 993, 298, 299, 300, 314, 
324, 326, 328, 330, 332, 334, 336, 
338, 340, 342, 344, 345, 346, 347, 
348, 349, 350, 351, 352, 353. 
nigromaeulata, 82, 86, 87, 284, 293, 
298, 299, 314, 324, 326, 332, 334, 
336, 338, 353, 379. 
resima, 83, 96, 97, 100, 284, 293, 
294, 315, 335. 
spinirostris, 101. 


spinosissima, 84, 96, 97, 100, 101, 
282, 293, 294, 315, 335. 

stylirostris, 82, 84, 90, 91, 92, 282, 
293, 298, 299, 315, 324, 326, 328, 
330, 332, 334, 336, 338, 342, 344, 
245929524353 818: 

variabilis, 78, 83, 84, 99, 315. 

Cragonidae, 26, 73, 81, 82. 

Crangon, 73, 74. 
abyssorum, 97. 
acelivis, 98, 
alaskeusis elongata, 88. 
alba, 89. 
barbara, 74, 76, 281, 314. 
bellimanus, 74, 75, 284, 314. 
californiensis, 74, 76, 284, 314. 
communis, 95. 
dentipes, 74, 284, 285, 286, 292, 314. 
equidactylus, 74, 76, 281, 314. 
franciscorum, 99, 
holmesi, 90. 
munita, 98. 
munitella, 101. 
munitellus, 101. 
munitus, 98. 
nigricauda, 84. 
nigromaeulata, 86. 
resima, 96. 
spinosissima, 100. 
stylirostris, 90. 
rariabilis, 99. 

Crangonidae, 26, 73. 

Crangonidae, 81. 

erassipes, Pachygrapsus, 10, 269, 270, 

Mil, Bri, 288, ets, MS, 21022; 
448. 

erenulata, Lucapina, 255, 268, 436. 
Uea, 279, 284, 321, 456. 

crenulatus, Gelasimus, 279. 

erispatus, Loxorhynchus, 212, 213, 

281, 319. 

cristata, Hippolyte, 69. 

Spirontoearis, 52, 65, 69, 70, 71, 
102, 282, 293, 298, 314, 324, 326, 
328, 330, 332, 334, 336, 338, 340, 
342, 344, 345, 346, 347, 348, 349, 
350, 351, 352, 370. 

cristatus, Heptacarpus, 69. 

Cryptolithodes, 147, 154. 
sitehensis, 154, 155, 282, 317, 398. 
typicus, 154, 282, 517, 398. 

Cryptophrys concharum, 252. 

Cryptopodia occidentalis, 192. 

eurtirostris, Acanthephyra, 33, 312. 

cuvieri, Homola, 184, 185. 

Сусіодотірре, 186. 
plana, 186, 281, 282, 318. 
species, 186. 

Cycloxanthops, 238, 239. 
novemdentatus, 239, 284, 319, 432. 
rugosa, 240. 
rugosus, 239, 240, 281, 319. 

dalli, Pugettia, 205, 208, 284, 318, 424. 
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danae, Pandalus, 41, 44, 45, 46, 282, 
293, 295, 296, 313, 324, 326, 334, 
336, 338, 368, 384. 

Dardanus, 122, 126. 

jordani, 10, 126, 282, 315, 392. 
wood-masoni, 127. 

Dasygyius tuberculatus, 199, 200. 

decora, Spirontoearis, 51, 58, 61, 282, 
Suo 

Dentalium, 144. 

indianorum, 390. 

dentatus, Trichocarcinus, 923. 

dentipes, Alpheus, 74. 

Crangon, 74, 284, 285, 286, 292, 314. 

Dermaturus hispidus, 152. 

inermis, 151. 

diegensis, Lophopanopeus, 241, 245, 
281, 319, 432. 

discoidalis, Pylopagurus, 145. 

Distribution, geographical, 281; of 
hydroids, 287; of starfishes, shal- 
low water, 287; of nemerteans, 
288; of decapods, in San Fran- 
eisco Bay, 292. 

Donax, 253. 

Dorippidae, 185. 

Dromiacea, 182. 

Dromidia, 183. 

larraburei, 183, 284, 318, 424. 
segnipes, 183. 
sarraburei, 183. 

Dromiidae, 183. 

Dromiidea, 182. 

eehinata, Paracrangon, 103, 282, 

Echinocerus cibarius, 156. 

foraminatus, 157. 

echinoderms, 249, 

Echiurus, 262, 

edible crab, 229. 

edible mussel, 434. 

edulis, Mytilus, 268, 436. 

edwardsi, Alpheus, 77. 

edwardsi хат. leviusculus, Alpheus, 77. 

eel grass, 65, 222, 296, 297, 330. 

Klasmonotus asper, 171. 

elongata, Crago alaskensis. 
alaskensis elongata. 

emarginata, Pasiphaea, 27, 30, 312. 

Emerita, 173, 174. 

analoga, 10, 173, 174, 283, 295, 317, 
352, 420. 
encrusting corallines, 

Epialtus, 193, 200. 

bituberculatus, 201, 203, 282, 284, 
285, 286, 318. 

nuttallii, 201, 202, 203, 284, 318. 

productus, 201, 202, 283, 295, 296, 
318, 333, 352. 

equidactylus, Alpheus, 76. 

Crangon, 74, 76, 281, 314. 

Erileptus, 198. 

spinosus, 196, 198. 


284, 


See Crago 
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eriomerus, Petrolisthes, 178, 179, 180, 
283, 317, 492 
Eryonieus, 105, 106, 107. 
agassizi, 105, 315, 388. 
caecus, 105. 
spinulosus, 106. 
Eryonidea, 105. 
Eryontidae, 105. 
Eucrate californiensis, 249. 
Eupagurus beringanus, 135. 
bernhardus, 130. 
californiensis, 143. 
capillatus, 132. 
granosimanus, 141. 
hemphillii, 142. 
newcombei, 135. 
setosus, 136. 
spinimana, 130. 
tanneri, 133. 
turgidus, 123. 
eximius, Grapsodius, 276, 281, 321. 
Explanation of measurements, 13, 17. 
Explanation of terms, 13. 
faba, Pinnixa, 256, 259, 260, 282, 320, 
438. 
Pinnira, 961, 266. 
Pinnotheres, 259. 
Fabia, 250, 253. 
eanfieldi, 253, 254, 281, 320, 436. 
lowei, 253, 254, 281, 320, 436. 
subquadrata, 253, 254, 255, 282, 320, 
436. 
subquadrata, 254. 
Fauna, molluscan, 301. 
faxoni, Homola, 10, 184, 185, 282, 51 
420. 
fishes, pereoid, 205. 
fishing grounds, 86, 92, 125, 132, 199, 
Bae, SIR approximate location, 
199. 
flexa, Spirontocaris, 51, 58, 
313. 
foliatus, Mimulus, 204, 283, 318. 
foraminatus, Hehinocerus, 157. 
Lopholithodes, 156, 157, 282, 317, 
400. 
fossata, Nassa, 139. 
franeiseana, Pinnixa, 257, 261, 263, 
S04, 265, ESL, PO, AOS BO, Set, 
325, 327, 329, 333, 339, 376, 442. 
franciscana, Spirontocaris,,9, 51, 58, 
60, 281, 295, 313, 331, 333, 382. 
franeiseorum, Crago, 82, 85, 92, 93, 
94, 102, 282, 293, 208, 299, 300, 
315, 394, 326, 328, 330, 332, 334, 
336, 338, 340, 342, 343, 344, 345, 
346, 347, 348, 349, 350, 351, 352. 
Crangon, 92. 
frontalis, Hymenodora, 34, 312. 
Lophopanopeus, 241, 242, 281, 
439 32. 
Lophoxanthus, 242. 
Lophozozymus, 242, 


59, 282, 


319, 
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Galathea, 163. 
ealiforniensis, 164, 284, 317. 
Galatheidae, 109, 162. 
Galatheidea, 109. 
gaudiehaudii, Mursia, 190, 284, 318. 
Ocypoda, 278. 
Ocypode, 278, 282, 284, 321, 434. 
Platymera, 190. 
Gebia pugettensis, 115. 
Gelasimus crenulatus, 979, 
gracilis, 279, 
Gennadas, 21, 23. 
borealis, 23, 24, 312. 
parvus, 24. 
pectinatus, 9, 23, 25, 312, 380. 
Geographical distribution, 281. 
geplyrean worm, 262. 
giant clam, 260. 
gibbosula, Corystes, 226, 
Trichocera, 226. 
gibbosulus, Cancer, 218, 219, 225, 226, 
227, 228, 283, 285, 292, 319, 335, 
430. 
gigas, Callianassa, 116, 119, 282, 315. 
gilesii, Parapasiphae, 32. 
gills, 14. 
Goneplaeidae, 216, 248. 
Goniograpsus innotatus, 271. 
goniophthalma, Callianassa, 116, 120, 
121, 315. 
gracilis, Cancer, 218, 219, 232, 233, 
сва ӨЛЕР AIS, 819 325, ӘРЛІ, 988, 
335, 339, 341, 353, 353, 370, 428. 
Gclasimus, 919. 
Heptacarpus, 59. 
Hippolyte, 59. 
Oregonia, 10, 198, 199, 282, 285, 
294, 318, 353. 
Petrolisthes, 178, 181, 284, 317, 422. 
Pugettia, 205, 206, 282, 318, 424. 
Spirontocaris, 51, 58, 59, 282, 293, 
313, 333, 335 
grandis, Loxorhynehus, 212, 213, 281, 
319. 
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293, 


granosimanus, Eupagurus, 141. 
Pagurus, 129, 141, 283, 316. 
granulata, Pinnira, 267. 
Seleroplax, 102, 267, 283, 293, 295, 
321, 333, 446. 
Grapsidae, 217, 269. 
Grapsodius, 269, 276. 
eximius, 276, 281, 321. 
Grapsus transversus, 271. 
grass, eel, 65, 222, 296, 297, 330. 
grebnitzkii, Haplogaster, 149, 150, 
282, 316, 416. 
gregaria, Munida, 166. 
gurneyi, Pandalus, 41, 46, 281, 313, 
Haliotis rufescens, 79. 
Hapalogaster, 147, 148, 150. 
brandti, 151. 
cavicauda, 148, 149, 282, 316, 416. 


grebnitzkii, 149, 150, 282, 316, 416. 
inermis, 151. 
mertensii, 150. 
harfordi, Alpheus, 19. 
Betaeus, 79, 281, 314. 


heathii, Lophopanopeus, 240, 241, 242, 
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243, 245, 281, 319, 432. 
Hemigrapsus, 269, 272. 
nudus, 271, 272, 273, 974, 283, 295, 
297, 321, 352, 459. 
oregonensis, 272, 274, 275, 283, 293, 
295, 296, 297, 300, 321, 327, 329, 
331, 333, 335, 337, 341, 350, 352, 
378, 454. 
hemphillii, Eupagurus, 142. 
Microrhynchus, 195. 
Pagurus, 129, 142, 282, 316. 
Podochela, 195, 284, 318, 
Heptacarpus brevirostris, 66. 
carinatus, 62. 
cristatus, 69. 
gracilis, 59. 
palpator, 65. 
paludicola, 64. 
pictus, 68. 
taylori, 67. 
teuuissimus, 59. 
Herbstia, 194, 915, 216. 
camptacantha, 215. 
parvifrons, 215, 284, 319. 
Herbstiella camptacantha, 215. 
Herbstium, 216. 
hermit erabs, 110, 121, 131, 138, 139, 
Heteractaea, 238, 248. 
lunata, 248, 284, 320, 432. 
pilosus, 248. 
Heteroerypta, 191. 
occidentalis, 192, 284, 318. 
Heterograpsus nudus, 273, 274. 
hiatus, Pinnixa, 257, 265, 267, 281, 
321, 444. 
hiltoni, Palaemonetes, 9, 36, 281, 312, 
382. 
Hippa analoga, 118. 
Hippidae, 109, 173. 
Hippidea, 109. 
Hippolysmata, 47, 49. 
californiea, 49, 281, 313. 
Hippolyte, 47. 
af finis, 56. 
brevirostris, 66. 
ealiforniensis, 48, 282, 313. 
cristata, 69. 
gracilis, 59. 
lamellicornis, 
layi, 63. 
palpator, 65. 
picta, 68. 
prionota, 52. 
taylori, 67. 
Hippolytidae, 26, 47. 
hirsutiuseulus, Bernhardus, 187. 
Eupagurus, 137. 


53. 
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Pagurus, 120, 137, 158, 139, 141, 
989, 984, 203, 295, 997, 316, 325, 
327, 320, 331, 332, 339, 352, 374, 
390, 

hispida, Munida, 165, 166, 167, 317, 
420. 

hispidus, Acantholithodes, 10, 152, 282, 
993, 994, 316, 353, 396. 

Dermaturus, 152. 
holmesi, Crago, 83, 90, 284, 314. 

Crangon, 90. 

Periclimenes, 39, 40. 

Pinnotheres, 251, 281, 320, 436. 

Pylopagurus, 10, 121, 130, 144, 145, 
282, 316. 

Holopagurus, 122, 127. 

pilosus, 127, 281, 293, 316, 353, 392. 

holosericus, Pachycheles, 9, 175, 176, 
177, 281, 317, 424. 

holothurian, 259, 261, 268, 440. See 
also’ Molpadia, sea-eueumber, and 
Stichopus. 

Homola, 184. 

cuvieri, 184, 185. 

faxoni, 10, 184, 185, 282, 318, 420. 

(Paromola) rathbuni, 185. 

rathbuni, 185. 

Homolidae, 182, 183. 

Homolidea, 182. 

Hoplophoridae, 32, 106. 

Hyastenus longipes, 209. 

hydroids, 146, 213; distribntion of, 
287. 

Hymenodora, 32, 33, 34. 

frontalis, 34, 312. 
hystrix, Munidopsis, 168, 317. 

Ilia ornata, 188, 
Inachidae, 191, 192. 
Inachoides, 193, 199. 

magdalenensis, 199, 200. 

tuberculatus, 199, 284, 318. 
Inachus tuberculatus, 199, 
indianorum, Dentalium, 390. 
inermis, Hapalogaster, 151. 

Dermaturus, 151. 

Oedignathus, 10, 151, 282, 284, 295, 
316, 352, 353, 396. 

infraspinis, Urocaris, 37, 284, 312. 
innotatus, Goniograpsus, 911. 
interruptus, Palinurus, 108. 

Panulirus, 108, 282, 284. 
investigatoris, Calastaeus, 112, 315. 
isopod, 116; parasitie, S0, 271. 
jordani, Cancer, 218, 220, 228, 284, 

319, 430. 

Dardanus, 10, 126, 282, 315, 392. 

Pandalus, 40, 41, 88, 282, 293, 204, 
313, 332, 334, 386. 

kadiakensis, Palaemonetes, 36. 

Kellia, 253. 

kelp, 75, 109; hold-fast(s), 74, 80, 
246; patches, 202, 296. See also 
Neriocystis. 
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keyhole limpet, 255, .268, 436. се 
also Luecapina. 

kineaidi, Spirontoearis, 51, 63, 282, 
313. 

lagunae, Spirontocaris, 9, 50, 57, 281, 
313, 382. 

lamellieornis, Hippolyte, 53. 

Spirontocaris, 50, 53, 282, 313. 

lamellosa, Thais, 139. 

larraburei, Dromidia, 183, 984, 318, 
424. 

latimanus, Xanthias, 245, 247, 281, 
соф 


Aanthodes, 247. 
layi, Hippolyte, 63. 

Spirontocaris, 51, 63, 282, 313. 
Lepidopa, 171, 172. 

myops, 172, 284, 317, 420. 
Lepidops myops, 172. 

Leptolithodes multispina, 159. 

miltispinus, 159. 

Leueifer, 18. 
leucomanus, Lophopanopeus, 241, 242, 
243, 281, 319, 432. 

Lophoxanthus, 243, 244. 

Xanthodes, 243, 244. 
Leucosiidae, 185, 187. 
leviusculus, Alpheus, 77. 
limpet, keyhole, 255, 268, 436. 

also Lucapina. 
Lithodes, 148, 159, 161. 

ealiforniensis, 161, 

couesi, 162, 317, 414, 416. 

rathbuni, 160. 

Lithodidae, 110, 146. 
littoralis, Pinnixa, 256, 260, 261, 282, 
292-2957 20907290 53057 435) 
lobster, 109. 
loekingtoni, Alpheus, 77. 
Lophopanopeus, 241, 244, 284, 
432, 

Synalphens, 77, 284, 314, 382. 
lomae, Crago, 9, 83, 84, 100, 315, 
longidactylus, Alpheus, 80. 

Betaeus, 79, 80, 281, 315, 382. 
longimana, Callianassa, 116, 117, 

ПИО 2557 1097 20577200200” 
395, 327, 331, 337, 339, 344, 
longipes, Chorilia, 209, 282, 285, 

Hyastenus, 209. 

Pinnixa, 256, 257, 281, 320. 

Tubicola, 957, 258. 
Lopholithodes, 147, 155. 

foraminatus, 156, 157, 282, 317, 400. 

mandtii, 156, 157, 282, 317, 400. 
Lophopanopeus, 238, 240, 241, 242. 

bellus, 241, 243, 283, 319, 432. 

diegensis, 241, 245, 281, 319, 432. 

frontalis, 241, 942, 281, 319, 432. 

heathii, 940, 241, 949, 243, 945, 981, 

319, 432. 
leueomanus, 241, 242, 248, 281, 319, 
432, 


See 


319, 


382, 


118, 
315, 
374. 
319. 
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lockingtoni, 241, 244, 284, 319, 432. 
Lophoxanthus bellus, 241, 
] rontalis, 242, 
leucomanus, 243, 944. 
Lophozozymus frontalis, 949, 
lowei, Fabia, 253, 254, 281, 320, 436. 
Japhonotus, 254, 
Loxorhynehus, 194, 212. 
сгізрабиз, 212, 213, 281. 319. 
grandis, 212, 213, 281, 319. 
Lueapina erenulata, 255, 268, 436. 
lunata, Heteractaea, 248, 284, 320, 
432. 
lunatus, Pilumnus, 248, 
Lupa bellicosa, 236. 
Lysmatidae, 26, 27, 80. 
Macoma, 260, 324, 338, 340. 
macrocheles, Alpheus, 76. 
macrophthalma, Spirontocaris, 51, 65, 
72, 314. 
magdalenensis, Inachoides, 199, 200. 
magister, Cancer, 218 2197 225, 290; 
230, 232, 283, 293, 298, 299, 319, 
325, 327, 329, 331, 333, 335, 337, 
339, 347, 352, 353, 378. 
magna, Pasiphaea, 27, 28, 312. 
Maiidae, 192. 
mandtii, Lopholithodes, 156, 157, 
317, 400. 
margarita, Pontonia, 39. 
Measnrements, explanation of, 13, 17. 
megalopa, erab, 71, 342, 345, 346, 347. 
mendiea, Nassa, 139. 
mertensii, Hapalogaster, 150. 
Pagurus, 146. 
Parapagurus, 122, 130, 146, 282, 
316, 390. 
Microrhynchus hemphillii, 195. 
Mimulus, 193, 204. 
foliatns, 204, 283, 318. 
minimus, Pagurus, 144, 
Pylopagurus, 121, 125, 130, 144, 
293, 294, 316, 335, 390. 
minutus, Canccr, 272. 
Planes, 272, 284, 285, 321, 450. 
Modiola, 254. 
niollis, Sergestes, 20. 
Mollusean fauna, 801. 
mollusk(s), 116, 249, 253, 254, 259, 
268, 291, 328, 338. Sce also As- 
trea, bivalve, Cardita, Cardium, 
clam, Dentalium, Donax, Haliotis, 
Kellia, limpet, Lueapina, Ma- 
eoma, Monia, mussel, Mya, Myti- 
lus, Nassa, oyster beds, Paphia, 
Pholas, Pythina, rock-bearing, 
Saxidomus, Schizothaerus, and 
univalve. 
Molpadia, 259, 261, 440. See also ho- 
lothurian. 
Molpadia arenicola, 440. 
Monia, 330. 
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montagui, Pandalus, 43. 
tridens, Pandalus, 40, 41, 42, 313, 
584. 
nultispina, Leptolithodes, 159. 
Paralomis, 158, 159, 317, 404, 418. 
multispinus, Leptolithodes, 159. 
Munida, 163, 164. 
gregaria, 166. 
hispida, 165, 166, 167, 317, 490. 
quadrispina, 165, 282, 285, 317. 
Munidopsis, 163, 167. 
aspera, 168, 171, 284, 285, 317, 420. 
hystrix, 168, 317. 
quadrata, 168, 170, 283, 285, 317. 
verrilli, 168, 169, 317. 
munita, Crago, 83, 98, 99, 282, 315. 
Crangon, 98. 
munitella, Crago, 84, 98, 101, 102, 267, 
282, 295, 315, 333. 
Crangon, 101. 
munitellus, Crangon, 101. 
munitus, Crangon, 98. 
Mursia, 190. 
gaudichaudii, 190, 284, 318. 
musiea, Uea, 279, 280, 283, 321, 458. 
mussel, 268, 436; edible, 454. See also 
Mytilus. 
Mya, 253, 254, 259, 260, 267, 326, 336. 
myops, Lepidopa, 172, 284, 317, 420. 
Lepidops, 172. 
Mytilus, 253, 254, 330. 
edulis, 268, 436. 
Nassa fossata, 139. 
mendica, 139. 
Natantia, 18. 
Neetocrangon, 81, 82, 102. 
californiensis, 102, 281, 315. 
nemerteans, distribution of, 288. 
Neptunus xantusti, 237. 
Neriocystis, 78, 382. See also kelp. 
newcombei, Eupagurus, 135. 
nigricauda, Crago, 82, 84, S6, 93, 94, 
102, 283, 284, 293, 298, 299, 300, 
314, 324, 326, 328, 330, 332, 334, 


336, 338, 340, 342, 344, 345, 346, 
847, 948, 340, 350, 351, 352, 353. 
Crangon 84. 
nigromaenlata, Crago, 52, 86, 87, 284, 
293, 298, 299, 314, 324, 326, 332, 
334, 336, 338, 353, 372. 
Crangon, 86. 
novemdentatus, Cycloxanthops, 239, 
984, 319, 432. 
novem-dentatus, Xauthodes, 239. 
nudus, Brachynotus, 273. 
Hemigrapsus, 271, 272, 273, 274, 


283, 295, 297, 321, 352, 452. 
Heterograpsus, 273, 274. 
Pinnotheres, 251, 252, 281, 320. 
Pinnotheres, 251. 

Pseudograpsus, 273. 
nuttallii, Epialtus, 201, 202, 203, 284, 
318. 
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occidentalis, Blepharipoda, 172, 284, 
317, 420. 
Cryptopodia, 192. 
Heterocrypta, 192, 284, 318. 
Pinnixa, 256, 262, 283, 293, 294, 
320, 333, 335, 442. 
Pinnixa, 264. 
ochotensis, Pagurus, 125, 128, 130, 131, 
144, 282, 284, 293, 294, 316, 333, 
335, 353. 
Ocypoda gaudichaudti, 278. 
Ocypode, 277. 
gaudichaudii, 278, 282, 284, 321, 
434, 
Ocypodidae, 217, 277. 
Oedignathus, 147, 150. 
brandti, 151. 
inermis, 10, 151, 282, 284, 295, 316, 
352, 353, 396. 
ophiurans (see also brittle stars), 138, 
325, 326. 
Opisthopus, 250, 268. 
transversus, 268, 281, 321, 446. 
Oplophoridae, 26, 32. 
oregonensis, Brachynotus, 274. 
Cancer, 219, 220, 234, 283, 319, 430. 
Hemigrapsus, 272, 274, 275, 283, 
293, 295, 206, 207, 300, 321, 327, 
25 20, 331, 333, 335, 337, 341, 350, 
52, 378, 454. 
Prendogranits, 274, 
Trichocera, 234. 
Oregonia, 192, 193, 198. 
gracilis, 10, 198, 199, 282, 285, 293, 
294, 318, 353. 
ornata, Ilia, 188. 
Randallia, 10, 153, 187, 188, 189 
984, 293, 294, 318, 353. 
Oxyrhyncha, 191. 
Oxystomata, 182, 185. 
oyster beds, 138, 275, 332. 
Paehycheles, 175. 
holosericus, 9, 175, 176, 177, 281, 
317, 424. 
pubescens, 175, 177, 282, 284, 317, 
424. 
rudis, 175, 176, 283, 317, 494. 
Pachydesma, 954, 
Pachygrapsus, 269, 277. 
crassipes, 10, 269, 270, 271, 277, 283, 
285, 295, 321, 352, 448, 
transversus, 269, 271, 284, 285, 321. 
pacifica, Pasiphaea, 27, 29, 283, 312. 
Pelia, 911. 
Paguridae, 110, 121. 
Paguridea, 110. 
Paguristes, 121, 122. 
bakeri, 122, 124, 125, 144, 284, 293, 
294, "315, 353) 335, 353, 394. 
parvus, 12 5. 124, 981, 315, 399; 
turgidus, 122, 123, 125, 282, 293, 
294, 315, 335, 394. 
ulreyi, 10, 123, 325, 284, 315, 394. 


Pagurus, 122, 128, 130. 
beringanus, 129, 135, 282, 316. 
bernhardus, 130. 
(Eupagurus) bernhardus хат. С. 
spinimana, 130. 
californiensis, 129, 143, 282, 284, 
316. 
capilatus, 128, 132, 133, 137, 316. 
confragosus, 134. 
granosimanus, 129, 141, 283, 316. 
hemphillii, 129, 142, 282, 316. 
hirsutiusculus, 129, 137, 138, 139, 
141, 282, 284, 293, 295, 297, 3106, 
325, 327, 329, 331, 333, 339, 352, 
374, 390. 
mertensii, 146. 
minimus, 144. 
ochotensis, 125, 128, 130, 131, 144, 
282, 284, 293, 294, 316, 333, 335, 
353. 
samuelis, 129, 138, 139, 140, 141, 
281, 284, 293, 295, 316, 352, 390. 
setosus, 128, 133, 136, 137, 316. 
spinimana, 130. 
tanneri, 128, 133, 134, 316. 
trigonocheirus, 133. 
trigonochirus, 139, 
Palaemon, 35. 
ritteri, 35, 284, 312. 
Palaemonetes, 35, 36. 
hiltoni, 9, 36, 281, 312, 382. 
kadiakensis, 36. 
vulgaris, 36. 
Palaemonidae, 26, 34, 35. 
Palinura, 104, 105. 
Palinuridae, 105, 107. 
Palinurus interruptus, 108. 
palpator, Heptacarpus, 65. 
Hippolyte, 65. 
Spirontocaris, 52, 65, 66, 284, 313. 
paludicola, Heptacarpus, 64. 
Spirontoearis, 51, 58, 64, 65, 69, 
295, 296, 313, 331, 352. 
Pandalidae, 26, 40. 
Pandalopsis, 40, 46. 
ampla, 46, 313, 386. 
amplus, 46. 
Pandalus, 11, 40. 
borealis, 42. 
danae, 41, 44, 45, 46, 282, 293, 295, 
296, 313, 324, 326, 334, 330, 338, 
368, 384. 
gurneyi, 41, 46, 281, 313, 384. 
jordani, 40, 41, 88, 282, 295, 294, 
313, 332, 334, 386. 
montagui, 43. 
tridens, 40, 41, 42, 313, 384. 
platyeeros, 40, 41, 43, 282, 284, 313, 
386. 
Panulirus, 107. 
interruptus, 108, 282, 284. 
Paphia, 254, 259, 260. 


to 

со 

ху 
E 


Index 


papillosus, Phyllolithodes, 153, 282, 
316, 402. 
Paraerangon, 81, 82, 103. 
Paracrangon echinata, 103, 282, 284, 
815. 
Paralithodes, 148, 160, 161. 
ealiforniensis, 160, 161, 317, 408, 
418. 
rathbuni, 160, 161, 317, 410, 412, 
416, 418. 
Paralomis, 148, 158. 
multispina, 158, 159, 317, 404, 418. 
verrilli, 158, 159, 317, 406, 418. 
Parapagurus, 122, 128, 145. 
mertensii, 122, 130, 146, 282, 284, 
316, 390. 
Parapasiphae, 27, 31. 
gilesii, 32. 
serrata, 31, 312. 
Parapinnixa, 250, 255. 
affinis, 255, 281, 320. 
parasitie isopod, 80, 271. 
Paromola, 185. 
rathbuni, 185. 
Parthenopidae, 191. 
parvifrons, Herbstia, 215, 284, 319. 
Rhodia, 215. 
parvus, Gennadas, 24. 
Paguristes, 123, 124, 281, 315, 392. 
Pasiphaea, 11, 27. 
affinis, 27, 31, 312. 
corteziana, 27, 30, 31, 312. 
emarginata, 27, 30, 312. 
magna, 27, 28, 312. 
paeifiea, 27, 29, 283, 312. 
Pasiphaeidae, 26, 27. 
pectinatus, Gennadas, 9, 23, 25, 318, 
380. 
Pelia, 194, 210, 211. 
elansa, 211, 284, 319, 426. 
pacifica, 211. 
tumida, 211, 284, 319, 496. 
Penaeus brevirostris, 21. 
ealiforniensis, 21. 
Peneidae, 19, 20. 
Peneides, 18, 19. 
Peneus, 20, 21. 
brevirostris, 21, 284, 318. 
pereoid fishes, 205. 
Periclimenes, 38, 39. 
holmesi, 39, 40. 
tenuipes, 39, 40, 284, 313. 
Petrolisthes, 175, 178, 181. 
agassizii, 182. 
einetipes, 10, 178, 179, 180, 283, 295, 
317, 352, 499, 
eriomerus, 178, 179, 180, 
422. 
gracilis, 178, 181, 284, 317, 499. 
rathbunae, 9, 179, 181, 281, 317, 422, 
Phallusia, 253. See also ascidian. 
vermiformis, 434. 


283, 317, 


[46 


Pholas, 254, 268. 
californica, 436. 

Phyllodurus abdominalis, 116. 

Phyllolithodes, 147, 153. 
papillosus, 153, 282, 316, 402. 

picta, Hippolyte, 68. 

Spirontocaris, 51, 64, 65, 68, 281, 
313. 

pictus, Heptacarpus, 68. 

pilosus, Heteractaea, 248. 
Holopagurus, 127, 281, 293, 316, 353, 

392. 
Pilumnidae, 238. 
Pilumnus, 238, 247. 
lunatus, 248. 
spinohirsutus, 247, 284, 320, 432. 
spino-hirsutus, 247. 
Pinna II 250, 0557 216) 
barnharti, 256, 261, 284, 320, 440. 
californiensis, 262, 266. 
faba, 256, 259, 260, 282, 320, 438. 
faba, 261, 266. 
franciscana, 257, 261, 263, 264, 
281, 292, 295, 297, 320, 325, 327, 
329, 333, 339, 376, 442, 

granulata, 267. 

hiatus, 227, 265, 267, 281, 321, 

littoralis, 256, 260, 261, 282, 
295, 206, 320, 325, 438. 

longipes, 256, 257, 281, 320. 

oceidentalis, 256, 262, 283, 293, 294, 
320, 333, 335, 442. 

occidentalis, 964, 

schmitti, 257, 264, 267, 282, 295, 297, 
321, 395, 897, 339, 376, 449. 

tomentosa, 258, 284, 390. 

tubieola, 265, 267, 282, 321, 444; 
young, 256. 

tumida, 261. 

weymouthi, 257, 266, 267, 281, 321, 
444. 

Pinnotheres, 250. 
concharum, 251, 252, 282, 320, 434. 
faba, 959. 
holmesi, 251, 981, 320, 436. 
nudus, 251, 252, 281, 320. 
nudus, 251, 

Pinnotheridae, 217, 249, 250. 

Pisoides tumidus, 211. 

plana, Cyelodorippe, 186, 281, 982, 

318. 
Planes, 269, 272. 
minutus, 272, 284, 285, 321, 450. 
planipes, Pleuroncodes, 163, 284, 285, 
317, 420. 

planus, Clythrocerus, 186. 

platyceros, Pandalus, 40, 41, 43, 282, 
284, 313, 386. 

Platymera gaudichaudii, 190. 

Pleuroncodes, 162, 163. 
planipes, 163, 284, 285, 317, 430. 

Podochela, 193, 195. 
hemphillii, 195, 284, 318. 
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Polynoidae, 301. rathbuni, Homola, 185. 
Pontonia, 38, 39. Lithodes, 160. 
californiensis, 88, 281, 312. Paralithodes, 160, 161, 317, 410, 412, 
margarita, 29. 416, 418. 
Pontoniidae, 26, 37, 38. Paromola, 185. 
pools, tide, 49, 65, 69, S0, 109, 274, red стар, 2292; 
296. Reptantia, 18, 104. 
Porcellana cinetipes, Jo resima, Crago, 83, 96, 97, 100, 284, 
rupicola, 179, 29, DF IS, 39. 
Poreellanidae, 109, 174. Crangon, 96. 
Portunidae, 216, 236. Rhinolithodes, 147, 157. 
Portunus, 236, 237. wosnessenskii, 158, 282, 317, 402, . 
xautusii, 237, 282, 283, 319. wossnesenshti, 158. 
Prawn, 46. Rhodia parvifrons, 215. 
prionota, Spirontocaris, 52. richii, Pugettia, 205, 206, 207, 208, 
prionota, hippolyte, 52. 252 MTS OA. 
Spirontocaris, 50, 52, 282, 284, 313. ritteri, Palaemon, 35, 284, 312. 
Pristopus verrilli, 159. roek-boring mollusk, 268. 
Processa, 81. rock crab, 225, 
canaliculata, 81, 284, 285, 314, 882, rostratus, Anasimus, 196. 
proeessa, 81. rudis, Paehycheles, 175, 176, 283, 317, 
processa, Processa, 81. 4924. 
Processidae, S0. rufescens, Haliotis, 79. 
productus, Cancer, 102, 217, 219, 220, rugifera, Pythina, 116. 
222 231 283, 9208, 295, 296, 297, rugosa, Cycloranthops, 240. 
ION EO DT S 9, 331, 333, 335, rugosus, Cyeloxanthops, 239, 240, 281, 
339, 352, 308. 319. 
Epialtus, 201, 202, 283, 295, 296, rupicola, Poreellana, 119. 
318, 333, 352. samuelis, Pagurus, 129, 138, 139, 140, 
Pscudograpsus nudus, 273. 141, 281, 284, 293, 295, 316, 352, 
oregonensis, 214. 390. 
pubescens, Pachycheles, 175, 177, 282, sarraburei, Dromidia, 183. 
284, 317, 424. Saxidomus, 259, 260. 
pugcttensis, Gebia, 115. Sehizothaerus, 259, 260, 268. 
Upogebia, 10, 115, 283, 295, 315, sebmitti, Pinnixa, 257, 264, 267, 282, 
352. BE SW. ЧОП. Sx, SENS SEXO. 80000, 
Pugettia, 193, 205. 442. 
dalli, 205, 208, 284, 318, 494. Seleroplax, 250, 267 
graeilis, 205, 206, 282, 318, 424. granulata, 102, 267, 283, 293, 295, 
riehii, 205, 206, 207, 208, 289, 318, 321, 333, 446. 
494, Seyllaridae, 105. 
Pylopagurus, 122, 128, 143. Scyllaridea, 105. 
diseoidalis, 145. Seyra, 194, 213. 
holmesi, 10, 121, 130, 144, 145, 282, acutifrons, 214, 252, 319. 
316. sea cucumber, 261, 440. See also holo- 
minimus, 121, 125, 130, 144, 282, thurian, 
293, 994, 316, 335, 390, sea-urchins, 79, 80. 
Pythina rugifera, 116. seaweed (s), 68, 187, 196, 211, 206. See 
quadrata, Munidopsis, 168, 170, 282, also algae ала eorallines, 
285, 317. segnipes, Dromidia, 183. 


Sergestes, 9, 19. 
atlanticus, 19. 


P d mollis, 20. 
quinqueseriatus, Calastaeus, 111, 112, cae 19, 319, 382. 


118, 315. 


quadrispina, Munida, 165, 282, 285, 


є 


species indeterminable, 19, 20. 


Randallia, 11, 187. Sergestidae, 19, 106. 
bulligera, 187, 189, 284, 318. serrata, Parapasiphae, 31, 312. 
ornata, 10, 153, 187, 188, 189, 284, setosus, Eupagurus, 136. 
293, 294, 318, 353. Pagurus, 128, 133, 136, 137, 216. 
йолы е 254. shell(s), in 907: 907 0324 3907 525) 
subquadratus, 253, 254. 330, 332, 334, 336, 338, 340. sre 
rathbunae, Petrolisthes, 9, 179, 181, also mollusk (8). 
281, 317, 422. shore crab, 2 
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sica, Spirontocaris, 50, 55, 313. 
similis, Sergestes, 19, 312, 352. 
sitchensis, Cryptolithodes, 151, 155, 
282, 317, 398. 
small elam, 260. 
suyderi, Spirontocaris, 50, 54, 285, 
313. 
Speocarcinus, 218. 
californiensis, 249, 281, 320, 426. 
spinimana, Eupagurus, 130. 
Pagurus, 130. 
spinirostris, Crago, 101. 
spinohirsutus, Pilumnus, 247, 254, 320 
432, 
spino-hirsutus, Acanthus, 247. 
Pilumnus, 247. 
spinosissima, Crago, 84, 96, 97, 100, 
101, 282, 293, 294, 315, 335. 
Crangon, 100. 
spinosus, Anasimus, 196, 197, 282, 284, 
318. 
Erileptus, 196, 198. 
spinulicauda, Axiopsis, 111, 281, 315. 
Agius, 111. 
spinulosus, Eryonicus, 106. 
Spirontocaris, 11, 47, 50, 59; juvenile, 
71; young, 71, 344, 348. 
affinis, 50, 56, 281, 313. 
bispinosa, 50, 54, 55, 282, 313. 
brachydactyla, 51, 65, 72, 314. 
brevirostris, 52, 65, 66, 67, 282, 295, 
296, 313, 333, 335. 
camtschatica, 58. 
earinata, 51, 58, 62, 281, 313. 
eristata, 52, 65, 69, 70, 71, 102, 282, 
293, 298, 314, 324, 326, 328, 330, 
332, 334, 336, 338, 340, 349, 244 
345, 346, 347, 348, 349, 350, 351, 
352, 370. 
decora, 51, 58, 61, 282, 313. 
flexa, 51, 58, 59, 282, 313. 
franciscana, 9, 51, 58, 60, 281, 295, 
313, 331, 333, 382. 
graeilis, 51, 58, 59, 282, 293, 313, 
333, 335. 
kineaidi, 51, 63, 282, 313. 
lagunae, 9, 50, 57, 281, 313, 389. 
lamellicornis, 50, 53, 282, 313. 
layi, 51, 63, 282, 313. 
macrophthalma, 51, 65, 72, 314. 
palpator, 52, 65, 66, 284, 313. 
paludieola, 51, 58, 64, 65, 69, 282, 
905, 996, 313, 331, 359. 
pieta, 51, 64, 65, 68, 281, 313. 
prionata, 52. 
prionota, 50, 52, 282, 284, 313. 
sica, 50, 55, 313. 
snyderi, 50, 54, 283, 313. 
stylus, 60. 
taylori, 52, 65, 67, 68, 284, 295, 296, 
313, 331, 333, 359. 
washingtoniana, 50, 55, 313. 


, 


sponge(s), 75, 205, 213, 215, 
starfishes, shallow water, distribution 
of, 287. 
stars, brittle, 328, See also ophiurans. 
Stenopides, 18. 
Stichopus ealifornieus, 268. See also 
holothurian. 
stylirostris, Crago, 82, 84, 90, 91, 92, 
282, 293, 298, 299, 315, 324, 326, 
328, 330, 332, 334, 336, 338, 342, 
344, 345, 352, 353, 379. 
Crangon, 90. 
stylus, Spirontoearis, 60. 
subquadrata, Fabia, 253, 254, 255, 282, 
320, 436. 
Fabia, 254. 
subquadratus, Raphonotus, 253, 954. 
Synalpheus, 73, 77. 
lockingtoni, 77, 284, 314, 382, 
tanneri, Benthesicymus, 22, 23, 312. 
Chionoecetes, 210, 282, 285, 319. 
Eupagurus, 133. 
Pagurus, 125, 133, 134, 316. 
taylori, Heptacarpus, 61. 
Hippolyte, 67. 
Spirontoearis, 52, 65, 67, 68, 284, 
295, 296, 313, 331, 333, 352. 
Xanthias, 240, 245, 246, 281, 284, 
390, 432. 
Xanthodes, 246. 
Telmessus, 235. 
cheiragonus, 235, 282, 285, 319. 
tenuipes, Anchista, 39. 
Perielimenes, 39, 40, 284, 313. 
tenuissimus, Heptacarpus, 59. 
Terms, explanation of, 13. 
Thais lamellosa, 139. 
Thalassinidea, 110. 
tide pools, 49, 65, 69, 80, 109, 274, 296, 
tomentosa, Pinnixa, 258, 284, 320. 
transversus, Grapsus, 271. 
Opisthopus, 268, 281, 321, 446. 
Pachygrapsus, 269, 271, 284, 285 
321. 
Trichocarcinus dentatus, 223. 
oregonensis, 234. 
walkeri, 234. 
Trichocera gibbosula, 226. 
oregonensis, 934, 
trigonocheirus, Pagurus, 133. 
trigonochirus, Pagurus, 132. 
trispinosus, Alpheopsis, 77. 
tubereulatus, Dasygyius, 199, 200. 
Inachoides, 199, 284, 318. 
Inachus, 199, 
Tubicola longipes, 257, 958. 
tubicola, Pinnixa, 265, 267, 282, 321, 
144; young, 256. 
tumida, Pelia, 211, 984, 319, 426. 
Pinnira, 861. 
tumidus, Pisoides, 211. 
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turgidus, Eupagurus, 123. 
Paguristes, 122, 123, 125, 282, 293, 
294, 315, 335, 394. 
typicus, Cryptolithodes, 154, 282, 317, 
398. 


Uea, 277, 278. 
crenulata, 279, 284, 321, 456. 
musica, 279, 280, 283, 321, 458. 

ulreyi, Paguristes, 10, 123, 125, 284, 

315, 394. 

undosa, Astrea, 268. 

univalve mollusk, 268. 

Upogebia, 114, 115. 
pugettensis, 10, 115, 283, 295, 315, 

352. 

Uroearis, 35, 37. 
infraspinis, 37, 284, 312. 

variabilis, Crago, 78, 83, 84, 99, 315. 
Crangon, 99. 

vermiformis, Phallusia, 434. 

verrilli, Munidopsis, 168, 169, 317. 
Paralomis, 158, 159, 317, 406, 418. 
Pristopus, 159. 

vulgaris, Palaemonetes, 36. 

walkeri, Trichocarcinus, 234. 
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washingtoniana, Spirontocaris, 50, 55, 
313 

weymouthi, Pinnixa, 257, 266, 267, 
981, 321, 444. 

wood-masoni, Dardanus, 127. 

worm(s), 258, 326. See also annelid, 
Amphitrite, Clymenella, and ge- 
phyrean. 

worm tube(s), 249, 263, 265, 266, 297, 

324, 328, 332, 334, 444. 

wosnessenskii, Rhinolithodes, 158, 282, 

317, 402. 

wossnesenskii, Rhinolithodes, 158. 

Xanthias, 238, 245. 
latimanus, 245, 247, 281, 320. 
taylori, 240, 245, 246, 281, 284, 320, 

432. 

Xanthidae, 216, 238. 

Xantho bella, 241. 

Xanthodes latimanus, 247. 
leucomanus, 243, 244. 
novem-dentatus, 239. 
taylori, 246. 

xantusii, Achelous, 937. 

Neptunus, 237. 
Portunus, 237, 282, 283, 319. 
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